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State of the art “М/іпсһесіег Туре hard disk with a data 
storage capacity of nearly 16 Megabytes, makes the 
SWTPC 6809 system the most flexible as well as the most 
powerful eight-bit microcomputer system in the world. 
The intelligent controller, using DMA data transfer, makes 
maximum use of the '"Winchester'' capability. It is com- 
pletely compatible with the FLEX9 operating system used 
on the SWTPC 6809 floppy disk system. 


CDS-1 “Winchester” disk drive with controller . $3,995.00 
Cabinet—matching our 6809 computer desk... $150.00 
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Z-ZH 
Computer System 


А E 


С Cromemco 


11 megabytes of hard disk and 64 kilobytes of fast RAM in а 
280A computer for under $10K. Two floppy drives, too. 
Naturally, it's from Cromemco. 


It’s a reality. Іп Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price—11 megabytes unfor- 
matted. 

You get speed—both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 


EXPANDABILITY 
You get expandability, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. | 
And the computer has а full 12-slot 
card cage you can use for additional 
RAM and interface cards. 


BROADEST SOFTWARE SUPPORT 
With the 2-2Н you also get the 
broadest software support in the 
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microcomputer field. Software Cro- 

memco is known for. Software like 

this: 

Extended BASIC 

FORTRAN ІУ 

RATFOR (RATional FORtran) 

COBOL 

280 Macro Assembler 

Word Processing System 

Data Base Management 

with more coming all the time. 
SMALL, RUGGED, RELIABLE 
With all its features the new Z-2H, 

including its hard disk drive, is still 

housed in just one compact cabinet. 


Hard disk drive ді lower laft can бе inter- 
changed [ust by sliding out and discannacting 
piug. Sevan free card 81018 are avallabte. 
Z-2H includes printer Interface card. 


Р n со гр ага іе d 


Included іп that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved, Our 
equipment is a survey winner for 
reliability. Of course, there's Cro- 
memco’s all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A 8V, 15A @ 
+18 V, and 15A —18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 


SEE IT NOW 

Last summer we told you this new 
Z-2H would be a smash. And it is. 
So see it at your dealer's now. Have 
him put you in touch with a user— 
there are lots of them because 
Cromemco has been delivering for 
months. See for yourself how pleased 
our users are. 


PRESENT CROMEMCO USERS 
We've kept you in mind, too. Ask 
about the new Model HDD 


Disk 
Drive which can combine with your 
present Cromemco computer to give 
vou up to 22 megabytes of disk 
storage. 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 


Tomorrow's computers today 


| 
| 


1/0 Port #1 


Regulation 


COMPLETE COMPUTE 

In this advanced card you § eta pro- 
fessional quality computer | meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE- 
SAVER® PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface ‘with ultra-fast 
spend of up to 76,800 baud — software 


pro кард 


her features include 24 bits of bi- 


AERA parallel 1/О and five on- 


programmable timers. 
Voie Ws vectored interrupts. 


Eee OE ААВ 


it And it's Lu to. ALS First, you 
| expand with the new Cromemco 
YTESAVER PROM card mentioned 
ere Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and I/O interface cards. Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too. 


Parallel 
1/0 I #3 


RS-232 or 
Current Loon 
TM #4 


EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC {ig 
two ROMs). With this optional! softwa 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
cess /О ports and memory locati 
and call machine language ЕЯ 

Finally, to simplify things to the ulti- 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 


AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at а 


So act Ad Шау. this p OE NN 
computer working for you right away. 


Card Cage — 32K BYTESAVER PROM card 


гр о г a 
| MUS А арада ау 
^ 280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 e (415) 964-7400 


Cromemco 
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Foreground 
20 A DC-TO-DC CONVERTER by Michael Picco 


Here's a simple converter that uses a standard integrated circuit for producing a 25 тА bipolar 
source from a single-ended power supply. 


22 І/О EXPANSION FOR THE RADIO SHACK TRS-80, Part 1: Principles of 
Parallel Ports by Steve Ciarcia 
This month Steve explains the operation of parallel input/output as a prelude to next month's 
design for an economical RS-232C interface. 


44 KIMDOS, Using Your KIM-1 with a Percom Floppy-Disk Drive by Joel Swank 
Using the LFD-400 disk-controlier board, the KIM-1 can access up to 87.5 K data bytes on several 
5-inch hard-sectored floppy-disk drives. 


72. INTERFACE A FLOPPY-DISK DRIVE TO AN 8080A-BASED COMPUTER 


by John Hoeppner 
Building a disk-controller board for a Shugart SA400 disk drive can be done easily and with com- 


monly available parts. 


196 GIVE YOUR COMPUTER AN EAR FOR NAMES by Tom Munnecke 
With the Soundex code, you can locate people's names in your data base by similar, but not ex- 


act, spellings. 


214 THE COSMAC DOODLER by Jeff Duntemann 
An electronic sketchpad? Even a small system like the СОЗМАС ЕЕЕ can draw designs using а 


video display. 


250 ERROR CHECKING AND CORRECTING FOR YOUR COMPUTER 


by Gregory ] Walker 
Storage devices can introduce data errors, The system presented here can increase reliability and 


speed of these peripherals. 


Background 


12 THE CASSETTE LIVES ON, Ап Alternative to Floppy-Disk Mass Storage 
by Emory Cook 
Floppy disks may be the glamorous way to store programs and data, but the cassette is far from 
obsolete, 


104 A GRAPHICS TEXT EDITOR FOR MUSIC, Part 2: Algorithms 

by Randolph Nelson 

The conclusion of this article sets forth the routines to create and use the various arrays described 
in part 1. 


120 USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, Part 2: Going 
from Keyboard to Printed Score by Jef Raskin 

Part 2 continues the examination of the subtle problems encountered when translating information 
from performance to written scare. 


130 COMPARING FLOPPY-DISK DRIVES BY SOFTWARE SIMULATION 


by Dennis Nendza 
Now you can get some idea of the relative performance of different units by simulating their 
mechanical functions in а BASIC program. 


202 THE CLUB COMPUTER NETWORK by Joe Kasser 
lf your club is considering to form а program- and data-exchange network, the telephone and 
amateur radio links described here will be a valuable source of ideas. 
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ОМ ТНЕ СОУЕК 


On May's cover, Robert Tinney has formed an abstraction 
of the most important medium of muss storage in today's era 
of small computers, the floppy disk. Heightening its shimmer- 
ing mystery, we find a disk wavering in the heat above some 
desert landscape. To enlighten you, this issue features severa! 
articles that present valuable information about floppy-disk 
technology. This technology is no mirage — it will even work 
well in a similar, hot environment of East Africa, as the 
editorial on page 6 describes. 
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. Біг x 484 resolution 
display supervised by 
its own Z80 micropro- 
cessor 

- Sak bytes of dual port 
memory give a com- 
pletely undisturbed 
screen image 

‚ Resident software em- 
ulates an ASCII ter- 
minal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 

- Compatible with any 
5-100 system, yet eas- 
Пу interfaced to other 
computers 

- 7R key keyboard with 
graphics function 
keys 

: 15” high performance 
monitor 


WORDSMITH ” 
VIDEO 
SUBSYSTEM 


$ 1595.00 


MICROANGELO 
HIGH RESOLUTION 
GRAPHICS SUI 


By 
SCION CORP. 


- Wordsmith Word Pro- 


cessor software 


‚ 40-line page display 
- Selectric layout key- 


board plus 00 Word- 
smith function keys 


. 15” high performance 


monitor 


- Compatible with S-100 


syste.ns 


* Complete documenta- 
tion 


Call or write: 
SCION CORP. 
8455-D Tyco Road 
Vienna, Virginia 22180 
(703) 827-0888 


Altos Computer Systems 
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San Jose, CA 95131 
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10260 Bandley Drive 
Cupertino, CA 95014 
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Santa Clara, CA 95051 
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Orange, CA 92668 
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San Francisco, СА 94111 
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Editorial 


Computer-Controlled Viewing 
of the 1980 Eclipse 


by Carl Helmers 


As noted in the March 1980 editorial, I traveled to Kenya in East Africa to 
observe the 1980 total solar eclipse with an Apple II Pascal system controlling 
the photographing of the event. This month's editorial is a commentary about 
the experience. This commentary was written upon my return to New Hamp- 
shire a week after the eclipse. 

The final preprations for the Kenya eclipse of 1980 were made in an inten- 
sive session of 24-hour workdays, February 2, 3, 4, and 5. One physiological 
consequence of no sleep for 3 or 4 days is that when traveling through 8 
time zones there is no possibility for jet lag! One's body is so tired that all 
memory of the previous time zone is erased completely. Norm Whyte and 
Laurel Allen, who coordinated many of the details of the trip to Kenya, arri- 
ved in Boston from California on the second of February and spent the 
weekend at my home. During this final weekend's activity, we each had 
several chores to finish. One detail, for example, was making sure that both 
computers would operate simultaneously off Norm's portable Honda AC 
generator, Another was adding a hardwood extension to Norm's telescope 
mount so that my camera could be attached along with his. 

In connection with the program design of my experiment, a number of 
crucial points had to be verified. With the time allocation procedures com- 
pleted as described in the March 1980 editorial, writing the real-time pro- 
cedures to execute the time line proved trivial. These were the procedures left 
in dummy form in the listing 1 published with the March 1980 editorial. In 
listing 1 accompanying this editorial, readers will find the final form of the 
program I used. In approaching this final form I implemented the execution 
routines using a module named "milli" to carry out time delays of an integer 
number of milliseconds. The program itself was verified by driving the camera 
interface using a first approximation to "milli" in the form of Pascal dummy 
loops used to count time. 

Originally I hoped that (by fortuitous circumstance) I could use some com- 
bination of Pascal statements in a loop to provide time delays in units of 
milliseconds. But, after perhaps an hour of fooling with various combinations, 
I came to the conclusion that this would not be possible. I was either 6% too 
slow or 6% too fast depending on whether or not I put a unary negation in a 


| timing loop's dummy assignment statement. 


Since program development time was limited by a departure schedule, it 
soon became apparent that the lesser of two evils (imprecision or assembly 
language) was to write an assembly-language routine called "milli" that links 
to Pascal with a single integer parameter specifying a loop delay time in 
milliseconds. | finished this necessary step sometime in the wee hours of 
February 4. I checked the accuracy with various simple test programs written 
in Pascal. Of course, my timing assumption was that zero time would be spent 
outside of "milli" executing the Pascal code of the actual program. This 
assumption was verified with test runs of the whole eclipse photography se- 
quence, which showed about 146 error. By adjusting the constants in the delay 
routine slightly, this error was compensated at the gross level of the entire 
eclipse sequence's 241-second execution time. 

Text continued on page 52 


"Affer working all day with the computer at 
work, it's а kick to get down to Basic at home. Ала 
one thing that makes it more fun is my Shugart 
minifloppy™: We use Shugart drives at work, so 
when | bought my own system | made sure it had a 
minifloppy drive. 

"Why? Shugart invented the minifloppy. The 
guys who designed our systern at work tell me that 
Shugart is the leader in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are reliable enough for hard-working 
business computers, they've got to be a good 
value for my home system. 

“When I’m working on my programs late at 
night, | can’t wait for cassette storage. My 
minifloppy gives me fast random access and data 


transfer. The little minidiskettes' store plenty of 
data and file easily too. 

"| made the right decision when |І bought a 
system with the minifloppy. When you lay out your 
own hard-eamed cash, you want reliability and 
performance. Do what | did. Get a system with the 
minifloppy." 


If it isn’t S а 
it isn't minifloppy. 


A Shugart 


435 Oakmead Parkway, Sunnyvale, Califomia 94086 


See opposite page tor list of manutacturers featuring Shugart's minifloppy in their systems. 
ТМ minifloppy is a registered Trademark oi Shugarl Associates 


Letters 


Information on 
Potter Printer Needed 


Can a reader of BYTE help me? I 
recently purchased a printer from 
salvage, and I hoped to obtain 
documentation and a schematic diagram 
from the manufacturer, 

The printer is a Potter Model 
LP-3000, manufactured by the Potter In- 
strument Company, formerly of Plain- 
ville, New York. I called the firm, and I 
was told: 


1) The company is in the process of 
moving to New Hampshire. 

2) This particular model of printer is ob- 
solete. 

3) They have no documentation or 
schematic for this model. 


From my examination of the circuits 
and machinery, I believe the Potter 
LP-3000 is a daisy-wheel type with a 
serial data input. However, whether it 
uses ASCII or not, I can't tell. 

Can someone tell me how I can inter- 


face this printer to my Radio Shack 
TRS-80 Model I Level II computer with 
expansion interface? 


Nick Tountas 
838 Juniper Rd 
Glenview IL 60025 


Questioning “Affordable”! 


When you are on Social Security, an 
affordable computer system that costs 
$6000 is like "4 @ * "1 When your 
monthly income is $360, to have an 
editor smugly talk of plunking down 
$6000 cash as if it were a minor outlay 
tends to be very irritating. 

On top of that, the system Mr 
Helmers described is just the sort (with 
minor modifications) I have wanted for 
ages. Another thing that hurts is the 
industry-wide disinclination to even con- 
sider time payments or credit. I know 
that I'll have to wait, and probably wait 
over 5 years, but maybe not. If 1 were 
just disgusted with your editorial, 1 
wouldn't have bothered to write. What I 


Now MONTY'" challenges уои to 


SCRABBLE’ 


MONTY™'s no ordinary Scrabble" player! He spices up his game with music and 
colorful graphics. And he can challenge you at any skill level- beginner to expert with 
tens of thousands of words. Available on disk only for npe li, TRS-80 LEVEL Папа 


Ritam Corporation 
Р.О 


"Scrabble із a trademark of Selchow & Righter Co. 
Monopoly Is в trademark of Parker Bros., inc. 
Apple is a trademark of Apple Computer, Inc. 
TRS-8U is a trademark of Tandy Corp. 

СРУМ Is a irademark of Digital Research Inc. 
MONTY" із not sponsored or endorsed by 
Seichow А Righter Co. or Parker Bros., Inc. 


"MONTY" plays Scrabble" "MONTY" plays Monopoly" 
OX Ha 9 disk hon O Apple И disk г 
as de = ече d pple % 
Fairfield, lowa 52556 | O CP/M 5: disk 29.95 ГІТИ5-В0 cassette 
П CP/M B" disk 


O Apple Il cassette 


29,85 — LITRS-B80 disk 


Charge my O VISA O MASTERCHARGE Exp. Date 
Credi Сагай ло д 

Signature 
Name 
Address 
°Aliam Corp. 1980 City 


МС Bank й _ __ 


State Zip 


1 
ORDER NOW TOLL FREE ғ B0D-624-7888 е 800-852-7777 (Calif.) е 800-824-7919 (НІ & AL) Ask for Operator 975. 


8 Мау 1980 © BYTE Publications lnc 


Circle 2 on inquiry card. 


would like to know is if any BYTE 
reader knows of a way І can obtain such 
a system as Mr Helmers described — 
perhaps secondhand — without paying 
thousands of dollars cash? By squeezing, 
I can afford $100 a month now, and by 
July I should be able to afford $150 a 
month, perhaps more. 

In a way, I have to thank Mr Helmers 
for that editorial. It made me mad 
enough to write, and perhaps there is a 
solution to my problem. 


Fred J Remus Jr 
POB 2453 
San Diego CA 92112 


Carl Helmers Replies 

Give the industry time, Five years 
ago, the same system might have been 
well in excess of $30,000, with inferior 
programming languages and comparable 
on-line storage capacity. Tremendous 
strides have been made in the past 5 
years, and we can expect a certain 
leveling-off of prices in the future as 
mass production at 100,000 unit levels 
per year starts becoming reality. And 
then, of course, one looks at it from the 
point of view of increasing demand for 
these products. If we do not write about 
the conception of a good machine, we 
have no interest on the part of 
users..,.CH 


Gomoku 


I was interested in the "Progr 
Quickie" by John Allwork ("BASIC 
Game: GOBANG," November 1979 
BYTE, page 56) for Gobang is also call- 
ed "Gomoku." There has been a com- 
petition running for Gomoku programs 
since 1975; | am the current champion. 
People interested in the contest should 
contact: 


Shem Wang 

Dept of Computer and Information 
Science 

University of Guelph 

Guelph, Ontario, CANADA 


So far my different programs have run 
on large mainframe computers, but 1 
hope to have one working on my North 
Star microcomputer for the next round 
of competition. 


Mike Compton 

196 Metcalfe St, Apt 810 
Ottawa, Ontario 

K2P 1P8 CANADA 


,. At Intersystems, 
dump” is an instruction. 


Not a way of life. 


(Or when you're ready for IEEE S-100, will your 
computer be ready for you?) 


We're about to be gadflies again. 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the rea! problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE S-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
I^ And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 


about. Because of all the perform- 


ң жеті 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series ІІ boards are com- 
patible with most existing S-100 
systems and а// IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, ре- 
ripherals and other devices. Fight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 
The best part is that all this 
heady stuff is available now! п 
our advanced processor— a full 
IEEE Bus Master featuring Memory 
Мар" addressing to а full mega- 


byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. Ап incredibly versatile and 


P a 
ae 
„т. 


economical 2-serial, 4-parallel 
Multiple МО board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series | and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


N TM 
Lon e SS (KISS 
Ithaca Intersystems Inc., 
1650 Hanshaw Коад/РО. Box 91, 


Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 


Searching for 
FORTRAN Compiler 


І am ап avid reader of BYTE and 1 
believe that one of my fellow readers 
may be able to help me with a problem. 

My school is thinking about expand- 
ing the courses that are offered in the 
area of computer science, It is hoped 
that an extensive course in FORTRAN 
programming may be offered. 

Our computer is a CIP/2200 manufac- 
tured by the Cincinnati Milacron Cor- 
poration. It has a small disk-operating 
system and a card reader. The word size 
is 32 bits, and, at this point in time, the 
memory size 1s 32 K bytes. There are 
plans, however, to expand the memory 
to 64 K bytes by the time the FOR- 
TRAN course is offered. 

My problem i. that the Cincinnati 
Milacron Corporation does not make a 
FORTRAN compiler for our machine. I 
would like to know if any reader of 
BYTE could suggest any companies that 
might sell a compiler that is compatible 
with our machine, 


Daniell B McCormick 
Box 675 

Presbyterian College 
Clinton 5C 29325 


А specially-priced double album. 


On CBS Masterworks Records and Tapes. 


"CBS? "Masterworks, (are trademarks of CBS Inc. © 1980 CBS Inc. 
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7 пет the c creator rof SWITCHED-ON BACH 18 — | 
ing years to realize every synthesized note of Bach's 
most popular works, the complete Brandenburg 
Concertos. Hear a truly electrifying performance from 
the best-selling artist in electronic music. 

Wendy Carlos’ SWITCHED-ON BRANDENBURGS. 


Seeking Computers for the Blind 
Does any reader of BYTE know of a 


source for a computer system that uses 
audible output instead of characters 
displayed on a terminal for its 
customary interaction with the user, 
such as that produced by the Votrax 
speech interface? Such a computer 
system would be used by blind people. 
It would be desirable if a BASIC inter- 
preter that used audible output were in- 
cluded. 

If anyone has or knows of such a 
system, please contact me. 


Walter F Keleher 


56 Robin St 
Rochester NY 14613 


Altair BASIC Patch Needed 


I wonder if any BYTE readers could 


assist me in locating the patch to Altair 
B K 4.0 Version and Altair Extended 4.0 
Version BASICs which will allow these 
BASICSs to run on a 780. 

I recently purchased a ГОГ. ZPU 
which uses the Z80. The manual notes 


"| m Es ' "m | 
GH-TECH BACHE Hi 


iih WIT CH 
BRANDE BU GS 


| Mes олт. ETE Crist m | 


М2х 35895 


this incompatibility stating that Altair 
BASIC "has as part of its routines 
several occasions where the parity flag is 
checked as part of the function. In the 
ZBO the parity flag indicates 
OVERFLOW during math routines, not 
parity." The manual states that it con- 
tains a patch in Appendix C, but no Áp- 
pendix C is included. 

If any reader of BYTE knows where 
this patch may be obtained, please let 
me know. 


Hugh Morgan 
7725 Berkshire Blvd 
Powell TN 37849 


Pascal Examples Needed 


Just a short note to tell you how very 
much I appreciated Carl Helmers' 
"Pascal Checkbook Balancing Program" 
which appeared in the January 1980 
BYTE. 

Аза beginner, І don't think he 
"profaned Pascal by writing a simple 
little ...” etc. The program was most in- 
formative, and I studied it in detail. I 
have adapted it to the formulation of a 
metrics conversion program. Ít was cer- 
tainly clearer than most of the program 
examples in the few, but confusing, texts 
on Pascal. 

I realize that in general BYTE 
magazine caters to the experienced pro- 
grammer, but what we need are more 
examples like yours—the we being those 
of us relatively new to the art, 

бо thank you once again—and please 
some more tutorials and programsl 


Max Nareff 
5235 Diamond Heights Blvd 
San Francisco CA 94131 


A Satisfied Reader Comments 


I couldn't believe it! Ted Carter's 
article “Implementing Dynamic Data 
Structures with BASIC Files” (February 
1980 BYTE, page 92} was exactly what I 
needed for a program I am writing to 
computerize billing on a newspaper 
route. 

I had tentatively planned my file 
routines, but I scrapped my ideas after 
reading the article. 


James E Nichol 


1416 Oak Knoll Dr 
Cincinnati OH 45224 B 
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New from 


80 Character Video 


our VB3 is е 
intarfiice piece. d processin 
it аар а мал T a 80x24 


for а (full page of text The mati 
for graphic display goes up to 
160x204. And with арапа] 
EPROM, as many as 256 user 
programmed characters or 
symbols can be produced. 

VB3 is memory mapped 
for rapid screen updating. But it 
occupies memory only when 
activated. So one or more V B3s 
can be located at the same 
address with a full 65K of mem- 
ory still available to the user. 

It generates both U.S. and 
European TV rates and meets 
the new IEEE S-100 standard. 
Other features inelude key- 
board input, black on white or 
white on black, one level of grey, 
underline, strike thru, blinking 
char, blank-out char., and 
programmable cursor Software 
includes a CP/M compatible 
driver and a powerful terminal 
simulator, 

УВ. is available in several 
configurations, Retail prices 
start at $375 kit, SHO assembled. 
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that the on-board 
таз been increased from 
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market _ жш o 26 6 bytes to a full IK. 


.. Кабо features an optional 
2K of 2708 EPROMs, power-on/ 
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M RIA est Pen ! арба reset vector jump, MWRITE, 
2716/2732 EPRO As or TMS parallel input port with status 


4016 2K RAMs. Memory sock- 
ets can be disabled. Separate 
run/stop and single step switches 
allow system evaluation without 
the benefit of a front panel. 

CB2 also features an 
MWRITE signal, firmware 
vector jump, and an output port 
to control 8 extended address 
lines (allowing use of more than 
65K of memory). Jumper 
options generate the new IEEE 
5-100 signals to insure future 
$-I00 compatibility. 

Retail price— $210 kit. 
$275, assembled. 


and DIP switch addressing. 
Retail price— 5159 kit, 
$219 assembled. 


SSIM 


SSM Microcomputer Products 
2190 Paragon Drive 
San Jose, CA 95131 1408) 946-7400 


Send for our free brochure and find 
out why SSM has become the favorite 
of discerning Hobbyists and OEMs. 


Our line. CPU, Video, ГО, RAM, 
EPROM, EPROM Programmer. 
Music, Prototyping, Terminator, 
Extender, and Mother boards. 
Available assembled or às kits. 


The Cassette Lives On 
An Alternative to Floppy-Disk Mass Storage 


In a world where floppy and hard 
disks are becoming more affordable 
for the average small-business user 
and hobbyist, sequential mass storage 
in the form of cassette tape is gaining 
disfavor. Still, many disk users get in- 
to trouble when something happens 
to a floppy disk and they have not 
made backup copies. Although any 
backup system requires the time and 
inconvenience of regularly carrying 
out the file-copying procedure, one 
problem with using floppy disks for 
file backup is the cumulative cost of 
the number of disks needed to main- 
tain backup copies of all records. 


The Cassette Solution 

What is needed is a low-cost filing 
medium. Cassette storage is the 
answer, provided we take the 
necessary precautions to make it 
reliable. Old files, such as files of 
records for last quarter, last year, and 
the years before, belong on cassette. 
The disk-to-cassette transfer for back- 
up purposes becomes sensible in 
terms of both expense and security. 
With adequate tape recorders and 
high-quality cassette tapes (which use 
both quality tape material and quali- 
ty mechanical housings) cassette 
storage can and does become highly 
dependable. 

Lets go a step further. Anyone 
who is using a microcomputer and 
needs its daily functioning will be 
acquiring a spare microprocessor. 
With a three-head, audio-cassette 
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Emory Cook 
Cook Laboratories Inc 
375 Ely Ave 
Norwalk CT 06854 


machine,which has а separate 
playback head following the record 
head (a common piece of high- 
fidelity equipment), the spare micro- 
processor can readily be set up with a 
machine-language program. This 
program verifies a backup tape by 
reading the information immediately 
as the tape is written. [The same 
result can be accomplished (a bit 
slower, however) for those of us who 
cannot afford a spare microprocessor 
board or an expensive cassette re- 
corder. This can be attained by using 
a verification program running on the 
same microprocessor to reread the 
newly created tape and compare its 
information with the contents of 
computer memory....GW] 


Floppy disks may be a 
glamorous way to store 
programs and data, but 


the cassette is far from 
dead. 


When records are backed up at the 
end of some reasonable period (ie: 
day, week, month, etc), the extra 
time needed to dump the records to 
cassette at a low transfer rate is not an 
overwhelming disadvantage. А se- 
cond backup tape simultaneously 
made with a second recorder is 
always a good idea. In other cases, 
one cassette copy can simply serve as 


a backup for printed records, thus 
saving time, printer wear, ribbons, 
and paper. 

For even the most inexpensive 
cassette deck, a small amount of 
money and attention can result in the 
following: 


9 excellent performance and relia- 
bility (no more trial-and-error 
adjustment of the volume control) 

9 а very low error rate (statistically 
as good as that of a 5-inch floppy 
disk) 

€ the lowest possible cost per bit 
stored 


Problems with Cassette Storage 

The main problems with currently 
used cassette-storage methods are 
dirt, variation in tape speed, prob- 
lems with azimuth alignment, and 
inferior tape quality. 

Dirt collects on the tape recorder 
head from several sources, from the 
room, from dust left on poorly 
manufactured tapes, and sometimes 
from sweaty fingers attempting to 
wipe the head clean. The tape head 
and the pressure roller can be cleaned 
using pure alcohol and a cotton- 
tipped swab. 

Periodic cleaning is imperative 
when using poorly manufactured 
tapes. Cassette tapes are manufac- 
tured by slitting a 30.5 cm(12-inch) 
wide sheet of magnetic material called 
a web. Slitting is accomplished with 
knives, which often get dull from cut- 
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ting the inherently abrasive magnetic 
coating. If the knives are not 
periodically sharpened (which is the 
case in making some inexpensive 
cassettes), the dull knives cause a fine 
powder of magnetic coating to collect 
on the edges of the tape. As a result, 
abrasive magnetic powders come in 
contact with the tape head when the 
cassette is later played. The poorer 
the quality of the tape, the greater the 
chance that this is occurring. 

Variation in tape speed can be 
caused by belts slipping within the 
cassette recorder, but it is more often 
caused by flaws in the pressure roller, 
which with the capstan is meant to 
push the tape through the machine at 
a constant speed. Leaving the tape 
recorder set in play mode with the 
motor disengaged (as is done in 
several current personal computer 
systems that let the computer control 
the tape motor) may eventually cause 
indentations on the pressure roller, 
with some inevitable variation in tape 
speed. This variation impairs the 
reliability and the data-transfer rate 
of the cassette interface, so it is im- 
portant to keep the pressure roller 
clean at all times and disengaged 
when not in use. 

Azimuth of the tape head refers to 
the angle between an imaginary line 
drawn in the direction of tape move- 
ment and the vertical, magnetic gap 
on the record/playback head of the 
cassette recorder. This angle should 
be 90°-that is, the tape should run 
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straight across the tape head, per- 
pendicular to the magnetic gap. If the 
tape head is somehow knocked out of 
alignment (which happens frequent- 
ly, although nobody knows how), it 
must be restored if the tape recorder 
is to faithfully play back a recorded 
tape. 

There is an adjustment mechanism, 
usually a small Phillips screw, on the 
left-hand side of most tape heads. 
However, some tape recorders do not 
allow you to reach the mechanism 
when the recorder is in the play 
mode. Because of this, it is important 
to do one of two things: either buy a 
cassette recorder that has an azimuth 
access hole, or have a good craftsman 
carefully drill a hole over the screw so 
that it can be reached with a tiny 
screwdriver when the recorder is in 
the play mode. 


Recording with a Peak- 
Signal-Strength Meter 

It is the peak output, not the 
average or the root-mean-square val- 
ue of the cassette signal, that most 
tape interfaces are sensitive to. In or- 
der to repeatedly load cassette tapes 
on the first try, you must be able to 
send a signal of known strength to the 
cassette interface. However, most 
computer systems give us no feed- 
back on cassette signal strength—in 
other words, we are operating "blind- 
ly." Let us use the TRS-80 Level II 
tape format as an example. The 
cassette input port terminates within 
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the TRS-80 with a resistance of 100 
ohms. A signal from the cassette with 
a peak level of about 2 V is needed to 
insure a correct load. If the cassette 
record/playback head is correctly 
aligned with the tape, and the signal 
is adjusted (via the volume control 
and our peak-signal-strength meter) 
to a peak level of 2 V, then the 
TRS-80 (or whatever computer you 
have) should load correctly every 
time. 

Figure 1 presents the circuit for a 
peak-signal-strength meter. The 
signal from the cassette recorder 
comes in jack 1 and goes out jack 2 to 
the computer. Two halves of an 
LM358N dual operational-amplifier 
device are used to create a circuit that 
is highly sensitive to voltage changes 
in the 2 V region. 

Although component layout is not 
critical, a full-size, printed-circuit- 
board pattern for this circuit is given 
in figure 2. A 9 V transistor radio bat- 
tery will have a life of around 2000 
hours of continuous use. The unit can 
be calibrated by marking the milli- 
ammeter dial while applying a known 
voltage from a DC 1.5 V flashlight 
battery cell; the reading should not 
change significantly when the polari- 
ty of the input voltage is reversed. 
The circuit is reasonably accurate in 
measuring peak voltages of signals 
with a frequency of up to 20 kHz, and 
it will then give good accurate 
readings as long as the 9 V battery 
supplies 5 V or greater. 
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Figure 1: Schematic diagram of peak-signal-strength meter. This meter enables the user to present the cassette interface with a signal 
of known peak intensity —usually, about 2 V. The circuit is designed to be sensitive to voltage changes around the 2 V area. 
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From Percom... 


Low Cost Mini-Disk Data Storage 
for EXORciser Bus Computers 


e Compatible with EXORciser* and other Ev. _ — Ü 
6800/6809 computers based on EXORciser* bus ааа = юш —— ғ... 
concept. 

e 40- or 77-track drives in one-, two- and three- 
drive configurations add 102K bytes to 591K 
bytes of random access data on-line. 

e 40-track LFD-400EX" drives store data on both 
surfaces of mini-diskettes — almost 205K bytes 
per disk. 

e EXORciser* bus compatible controller includes 
1K of RAM, provision for 3K of PROM. Mature 
design features explicit clock-data separator, 
drive motor inactivity time-out function, and 
more. 

e Support software includes disk operating sys- 
tems, a file manager, text editor, assembly lan- 
guage program development/debugging aids, 
an extended BASIC interpreter, an SPL/M com- 
piler and business programs. Numerous pro- | 
grams available from other suppliers may be = 
used with LFD-400/800EX mini-disk systems with 
little or no modification. Watch for FORTRAN & Pascal 
announcements. 


Low cost Percom LFD-400/800EX mini-disk data storage systems are a fast, 
dependable alternative to tape storage for 6800/6809 EXORciser* bus compu- 
ters. A single 40-track LFD-400EX" drive adds 102K bytes of formatted on-line 
storage; а single 77-track LFD-800EX" drive adds almost 200K bytes. And data 
may be stored and read from either surface of LFD-400EX" minidiskettes. 

Fast mini-disk data storage makes your Motorola EXORciser* or other 
EXORciser* bus computer more than just a development system or limited a 
evaluation system. i анаа 

For example, at the low LFD-400/800Ex prices it becomes economical to | | | с 
use your development system as the final working system. и Ш 

Data capture/retrieval in research, test and production environments is "ж 
another application where versatile, random-access LFD-400/800EX storage can 
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provide efficient operation. PRICES 
Equipment control is yet another area where the speed and facility of 1-drive 2-drive 3-drive 
mini-disk storage greatly expands application possibilities. Even if you use a Model system system system 
mini-disk only to load and control programs you'll save simply by taking alot — ( FD.490EX* $649.95 $1049.95 $1449.95 
less time in M Ape pip аре БЕ RES by UTR LFD-800EX* $945.95 $1599.95 $2245 95 
rograms on fast-loading, low cost minidiskettes you eliminate the overhead o ; ; men ' | 
Sn PROMs — an expense that quickly adds up to far more than the price of dioc d as им ТЕ $69.95 


an inexpensive Percom mini-disk system. LFD-400/800EX Users Instruction Manual: 
The bottom line? An EXORciser* or Includes driver utility listings, controller schematic $15.00 
Micromodule*, with percom LFD- The system prices are single-quantity prices. A system in- 
400/800EX mini-disk data storage, cludes (1) the drives, power supplies and enclosure, SP 
is a remarkably adaptable mic-  EXORciser* bus compatible controller PC card with 1K RAM 
rocomputer — а system that meets and provision for three 2708 EPROMs, (3) an interconnecting 
the quality and dependability de- cable, (4) an 80-page users instruction manual, and (5) a 
Hee of industry vet is competi. System minidiskette. The Percom Software Services Group 
Meli yy peti- — will customize the MPX DOS for a nominal charge if one of the 
ively priced with personal comput- ^ standard versions is not suitable for your monitor. LFD- 
ing systems. 400EX" systems use 40-track drives; store 102K bytes of 
formatted data per minidiskette side. LFD-800EX®™ systems 
use 77-track drives; store almost 200K bytes on one side of 

minidiskette. 


£i = 
e еее кышу Orders may be placed by dialing 1-800-527-1592 (outside of 
' ае 7i Texas) or (214) 272-3421 (in Texas). For additional technical 
И information dial (214) 272-3421. 
asit Ад 
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Checking the Recorder Azimuth 

If your tape recorder has an 
azimuth-adjust screw, adjusting the 
azimuth angle is a simple procedure. 
You must first place in the cassette 
recorder an azimuth-calibration tape 
(see text box) or a similar cassette 
tape recorded on a machine known to 
be properly aligned. Then, playing 
the cassette and monitoring the 
recorder output with the peak-signal- 
strength meter, turn the azimuth- 
adjust screw until the meter reaches 
its maximum reading. The reading 
drops off on both sides of the optimal 
position. 

The meter can also be used to get 
the best reading from a tape that was 
produced on a tape recorder with 
faulty head alignment. Simply 
monitor that tape with the peak- 
signal-strength meter, adjusting the 
azimuth-adjust screw until the 
recorder gives the strongest reading, 
and use the recorder to load and 
verify the tape. Once this has been 
done, the recorder can be realigned 
and a new tape can be made that you 
can later load without the same kinds 
of adjustment. 


One method of improving 
the reliability of cassette 
tapes is to modify the 
signal coming from the 
cassette recorder. 


Problems with Reading Tapes 
With most computers, you will 
need to load a tape using an input 
peak-signal level of about 2 V (which 
will appear as about half-scale on the 
milliammeter of the peak-signal- 
strength meter). With only slight var- 
iations due to a particular comput- 
er/recorder combination, the same 
reading from the peak-signal-strength 
meter will result in effective loads. A 
cassette tape coming from a recorder 
with a misaligned head will give a 
lower reading than a correctly record- 
ed tape for the same volume 
setting.First try to load the tape after 
increasing the recorder volume until 
the peak-signal-strength meter gives 
the customary peak reading. If this 
does not work, you will have to load 
the tape after adjusting the azimuth in 
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by 
Thursday. 


WHOLESALE PRICES 
AVAILABLE. 

GBC maintains ready 
stock on the follow- 
ing products and 
software: 

* North Star 

e Centronics 

* Perkin-Elmer 

* Epson 


* Zenith 

е NEC Spinwriter 

е Turnkey North Star 
Business Software 


(609) 424-0465 


D 
eneral Business Computers 


2020 Fairfax Avenue 
Cherry Hill, New Jersey 08003 
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the manner previously described. 

Whenever the tape head is mis- 
aligned with respect to the tape path, 
the peak-signal intensity will flutter, 
even if the tape being played was 
recorded correctly. This effect is 
called skew. If the signal variation is 
severe enough, you will be unable to 
load the tape properly due to data 
dropout, Signal flutter due to skew is 
a subtle problem; it will not show on 
a meter because no meter needle can 
move fast enough to follow the flut- 
ter. 

Flutter can also be caused by tape 
weave, which has a variety of causes. 
If the pressure pad opposite the 
record/playback head is not posi- 
tioned properly, it will tend to push 
the tape away from the center of the 
head. This is aggravated by the fact 
that most cassette recorders do not 
maintain tension on the supply reel, 
allowing the pressure pad to pull out 
tape freely and push the tape away 
from the center line of the head. Also, 
a tape with a thin backing is more 
susceptible to tape weave. 


Altering Tape Waveforms 
Another method of improving the 
reliability of cassette tapes is to 
modify (and sometimes rerecord) the 
signal coming from the cassette 
recorder. For example, several 
waveform-changing interfaces that 
improve the loading reliability of the 
cassette are available for the Radio 


Figure 2; Full-sized, printed-circuit-board 
pattern for the peak-signal-strength meter 
circuit of figure 1. 
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How Intel 
delivers the key 
to productivity 
in the '80s. 


Аз we move into the '80s, the 
increasing demand for complex com- 
puter programs, the critical shortage 
of programmers, and the seemingly 
unstoppable тізе in software develop- 
ment costs will reach crisis proportions. 
To understand how to bring this 
situation under control, we have to 
understand its cause. 

In the 1970s, the microcomputer 
was used successfully to lower the cost 
of hardware engineering. Each new 
microcomputer generation integrated 
more and more of the system, lowering 
the cost of design and making it easier 
to put electronic intelligence anywhere 
and everywhere. Аз hardware cost 
dropped, rising software costs became 
increasingly visible. 

So, today, as costs climb, manage- 
ment puts everyone under increasing 
pressure to deliver projects on time and 
on budget. Yet, the cost of programming 
is still outpacing productivity. Software 
development and integration still 
lag the system hardware. The software 
crisis of the '80s rages on. 


Tools for structured solutions 


Once a problem grows beyond a 
certain point, the most efficient way to 
salve it is with a top down approach. 
You break the problem into units, 
program and debug each one, and com- 
bine the units into a unified solution. 

That's the concept. But you can't 
stop there. In the "805, bridging the gap 
between a conceptual solution and a 
working one will require tools as 
efficient as rhe гор down method. New 
tools, like a CPU with a dramatically 
different architecture. Án architecture 
uniquely suited to a world of higher level 
languages and structured programming. 
Tools like a modular operating system, 
of a kind never before available on a 
16-bit microprocessor. Tools like the 


only complete family of programming 
languages, because no one language 
is right all the time. 

Different languages have different 
strengths and weaknesses, and using the 
right language for the right job can 
make your programming 


upon the features you select, you save 
from two to forty man years of program- 
ming effort. That's an additional 

two to forty man years you can devote 
to your application. 


Tools for realizing your 
solution 


easier. So, Intel delivers Peripheral 
А5М86 Macro As- Controllers Of course, having 
sembly Language the foundation and 
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the concept of your 


- Co- : | 
speed sensitive processors solution doesn't 
modules. Our Microprocessors help if you can’t 
PL-M/86 sys- write the pro- 
tems program- grams to imple- 
ming language ment it. So, Intel 
and PASCAL Software delivers develap- 
suppore structured Software Develepriont ment tools to sup- 

: Systems 
programming at port you through 


the systems and ap- 
plications levels. FOR- 
TRAN and COBOL 
will also be available. 

With Intel's re- 
location and link- 
age tools, modules 
written in the 
different languages are combined, with 
library utilities and operating system 
routines, into one, complete solution, 
automatically. Using this modular 
approach, and the right language for 
the right job, your finished product is 
clean, reliable, maintainable, and 
understandable. 


The critical module 


Since complex software requires 
sophisticated operating systems support, 
the operating system is the most critical 
module in your solution. It is the foun- 
dation upon which your application is 
built. It is also available, off the shelf, 
from Intel. 

Today, Intel delivers the RMX/86™ 
operating system. RMX/86 is new, and it’s 
the first modular, real-time, multitasking 
operating system for 16-bit microcom- 
puters. File manipulation, task schedul- 


Intel Structured System 


the entire develop- 
ment cycle. Support 
from source entry, with 
CREDIT, a CRT based text 
editor, through com- 
piling and debugging, 
with an Intellec® 
development system 
and КЕ" hardware/software debugging 
system. Intel’s tools work with you. They 
shorten development time and support 
the structured approach you've taken. 

Биг debugging software on a 
development system is nat the same as 
testing it on the actual hardware. 

The ICE modules help here, too. 
During development, these tools let 
you trace through your software and 
debug it, symbolically, at the source 
language level. Now, these In-Circuit 
Emulators replace your prototype 
hardware's CPU to speed hardware/ 
software integration. 

If your hardware is built from 
components, ICE Modules will help you 
separate the hardware and software 
bugs, so you don't spend your time fixing 
engineering problems. If your hardware 
is built around an Intel iSBC 86/12 А7" 
Single Board Computer, you'll already 


ing, and interrupt control are configured by have a known, working hardware 


you, according to the needs of your appli- 
cation. There's no unnecessary burden. 


Intel's investment in the development 
of RMX/86 is substantial. Depending 


environment for program testing. 
You can use ICE Modules to concen- 
trate your efforts on debugging your 
software. 


Either way, the same software, 
operating system support and debugging 
tools are available to help you bring 
your application to life. 


Synergy for high performance 


In the "605 and '70s, programs were 
used to instruct computers. Applications 
of the '80s require programs to be the 
solutions to problems. High perfor- 
mance solutions will be the result of 
synergy between the hardware and 
the software. 

To create this synergy today, Intel 
delivers the 8086 processor. The 8086 
processor is unique. Instead of a linear, 
or flat architecture, the 8086 is the 
only microprocessor optimized to work 
with high level languages and the 
structured solutions they implement. 

For the specialized needs of the "805, 
the 8086/87 and 8086/89 co-processing 
systems will set the standard of per- 
formance for mathematical processing 
and I/O bound applications. 

And Intel peripheral controllers 
contribute to your system throughput 
by freeing processors for more 
computation. 

Your software design may be 
revolutionary. And with help from an 
architecture designed to support your 
structured solution, its performance 
can be revolutionary, too. 

Intel's software tools let you con- 
centrate your planning on the payoff — 
getting to market today with a superior 
product. To take your first step to 
higher productivity, fill out and mail 
the coupon on the other side of chis page. 
It’s a productive use of your time. 


Europe: Intel International, Brussels, Belgium. 

Japan: Inte! Japan, Tokyo. United States and Canadian 
disiributors: Alliance, Almac/Stroum, Arrow Electronics. 
Avnet Electronics, Component Specialties, Hamillon/Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, 
Pioneer, L-A. Varah, Wyle Distribution Group, Zentronics. 


Your first step toward productivity 


үл „ лл. tion requested below and send scissors handy, give us a call 
How to get more it to Intel Corporation, Literature at 408/734-8102 (Literature 
information on Department, 3065 Bowers Avenue, Department) and we'll rush the 


solving the software Santa Clara, СА 95051. Indicate material out to you. Or call 


* в $ what your particular interests are, your local Intel distributor. 
crisis of the 808 | including workshops, and we'll Intel wants to help you solve 
To find out more about our make sure you get the appropriate the software crisis of the "806. 

solutions, fill out the informa- material. If you don't have а pair of Itall starts right here. 
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Title 

Company 

Division. 3 * 4. . eC Жі ы 2 2. В 
Address 

City, State, ZIP 


— Ihave an immediate requirement, please telephone me at ( ) 
_ I need additional information. 


Please put the letter corresponding to your yearly requirements in the line to the left of chose 
products of interest. 


W for 1-10 per year 
X for 11-99 per year 
Y for 99-999 per year 
Z for over 1,000 per year 


— А 16-bit Microprocessors — Е EPROMS — L Масгоаззет ег 
— В 8-Ых Microprocessors ——. С Bubbles — —. M Operating Systems 
— C Single-Chip — H Single Board Computers (RMX/86™) 

Microcontrollers __ 1 Development Systems — N Telecom Products 
— D Peripheral Controllers __ J Debug Tools — . О Military Products 
— E RAMS __К High-Level Languages —— Р Workshops 

( Indicate languages 
і 

012345 Circle No. 426 for information. 
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Copyright * Robert Плеер 1878 


Beautiful ‘Computer Chess" Reproduction—only $4.95! 


This dramatic reproduction of the October ‘78 Byte cover art has been 
produced with the same care and quality as limited edition prints—yet it is 
available for the price of a poster. 

The overall size is 18" x 22", which includes a 15° border. It is printed оп 


heavy, 80 Ib., matte finish, coated stock, excellent for the finest framing if 
desired. 


The price of this quality reproduction is $4.95, plus $1.00 for mailing tube, ^ 


handling, and postage. In addition, the artist, Robert Tinney, will select the ^ 
100 finest prints from this first edition for his personal signature and 
number. These 100 signed and numbered prints will be sold 
on a strictly first-come basis for $24.00 plus $1.00 
postage and handling. 


See coupon below for ordering. 


Shack TRS-80. About two winters 
ago here at Cook Laboratories, we 
developed a modified tape format 
that records more reliably on the 
TRS-80. Without going into the 
details of the TRS-80 tape format, I 
can say that the unaltered tape signal 
crowds too much information into a 
given space and thus opens itself to 
reliability as well as saturation prob- 


lems. The latter problem is what ` 


makes the TRS-80 normally so vol- 
ume sensitive. The waveform we use 
at Cook Laboratories, when record- 
ing tapes for the TRS-80, reorders the 
waveform shape and narrows the 
pulse width so that the cassette inter- 
face does not get confused. 

The various waveform modifica- 
tions could certainly be used to im- 
prove the reliability of the cassette 
storage on other microcomputers. For 
example, on the old-model PETS, 
there is no way to alter the volume 
level of the built-in cassette recorder. 
However, Commodore can provide a 
documented program called 5-21. 
This program, when running, 
monitors tape being played in the 
PET cassette deck and displays cer- 
tain information about the quality of 
the tape signal on the PET screen. 
This is a very effective program to 
have if you know how to use it; Com- 
modore is the only manufacturer I 
know that supplies a program like it. 


Tape Is Also a Factor 
Several factors having to do with 


the cassette tape itself can also affect 
the reliability of tape loading. Ав I 
mentioned before, a tape that is too 
thin will likely give in to tape weave. 
Tape stiffness is a property of the 
thickness of the backing and is pro- 
portional to the third power of the 
gauge thickness of the backing. This 
indicates that you should not use 
long-playing cassettes for program 
and data storage. 

The thickness of the magnetic 
coating affects the reliability of 
cassette storage, but in a different 
way. Standard audio tapes, chrom- 
ium dioxide or otherwise, are not op- 
timal for digital recording because 
they are designed to give good fre- 
quency response in the low frequen- 
cies. But low frequencies are not 
needed here; rather, well-defined and 
sharp waveform transitions are what 
count. A thinner magnetic coating 
than what is used in standard audio 
cassettes results in nice improvements 
both in waveform resolution and 
sharpness of transition. Not inciden- 
tally, Cook Laboratories markets a 
custom line of digital cassettes under 
the trademark MICROFUSION. This 
tape has a thinner chromium dioxide 
coating and a heavier and, therefore, 
stiffer backing, both of which make it 
well suited for digital storage. 

Cassette tapes can be used for 
reliable mass storage if the tape 
recorder is kept clean and properly 
aligned, if quality tape (especially 
tape made for digital storage) is used, 


and if the signal going from the 
cassette to the computer is monitored 
and kept constant (from tape to tape) 
with a peak-signal-strength meter, 
Although disks are readily available 
and bubble memories are not far 
away, no medium will ever become 
obsolete as long as it provides a need- 
ed function. Cassettes, too, are here 
to stay. W 


The following items are available 
from Cook Laboratories, 375 Ely 
Ave, Norwalk CT 06854. 


AZ-80 Precision azimuth cas- 
sette, chromium dioxide. 

814,95 

Kit for peak-signal- 

strength meter, including 

board, litho panel, screw- 

driver, meter, case, and 

instructions, less battery 

$25.90 

Printed-circuit board for 

peak-signal-strength 

meter, etched and drilled 

$2.50 

MICROFUSION digital 

cassette, С-10 $3.26 

C-20 $3.68 

C-30 $4.09 


Add $2.00 for each order for 
handling and shipping within the 
continental United States. Connec- 
ticut residents add 7% tax. 


PK-80 


AZ-B1 


С 


DO YOU SEE EYE TO EYE WITH YOUR APPLE? 


һе DS-65 Digisector opens up a whole new world for your Apple ||. Your computer can now be a part of the actlon, taking pictures to amuse your у 


friends, watching your house while you're away, taking computer portraits . . . the applications abound! Тһе 05-65 is a random access video digitizer. 


_ И converts a TV camera's output into digital information that your computer can process. Тһе 05-65 features: 


е High resolution: 256 X 256 picture element scan 


е Precision: 64 leveis of grey scale 


» Versatility: Accepts either interlaced (NTSC) or industrial video input 
е Economy: А professional tool priced for the hobbyist 


The 05-65 Is an intelligent peripheral card with on-board software іп 2708 EPROM. 


Check these software features: 


е Full screen scans directly to Apple Hi-Res screen 
е Easy random access digitizing by Basic programs 
* Line-scan digitizing for reading charts or RUM. 
в Utility functions for clearing and copying the Hi-Res screen 


Let your Apple see the world! 


05-65 Price: $349.95 
Advanced Video FSII Camara Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 


"MICRO 
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PROGRAM EPROMS 
WITH YOUR APPLE 
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А DC- 


to-DC 


Converter 


Michael Picco 
POB 516 
Corte Madera CA 94925 


Have you ever had the need for a 
bipolar power source, but had only a 
positive voltage available? With the 
help of a timer and a few external 
components, this problem can be 
overcome, The circuit in figure 1 is 
sufficient for powering op amps or 
similar devices requiring a supply 
current of 25 mA or less at —12 V. 

The heart of this circuit is a 555 
timer that provides a drive signal of 
approximately 20 kHz to a voltage 
doubler. This signal is removed if the 


DISCHARGE 


THRESHOLD 


TRIGGER 


Number Type GND +12V 


A 555 1 8 


magnitude of the output voltage ex- 
ceeds that of the supply voltage. In 
this sense, the converter operates as a 
switching-mode regulator. 

The output voltage is set by con- 
trolling the timer via the reset input 
(ie: pin 4). When the output voltage 
reaches a negative potential with the 
same magnitude as the supply volt- 
age, a low logic state is placed on the 
reset input, causing the timer output 
to go low and the increase in voltage 
magnitude to cease. Ш 


D3 
1N4148 


c3 
29ыҒ D5 
15V 1N318 


OUTPUT 
(-12V) 


04 С5 
1N918 150 pF 
1 15V 
C4 

20ҺҒ 

15V 


Figure 1: Schematic for the DC-to-DC converter. The 555 timer produces a rectangular 
wave at about 20 kHz, which is inverted by the diode-capacitor voltage-doubler 
arrangement. А feedback signal reaching the reset pin of the 555 regulates the 
magnitude of the output, which is —12 V at 25 mA. 
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А growing 
line of tools fo 


expand the Apple. 


7440A Programmable Interrupt Timer Module, 
Time events in four operating modes—continu- 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on-board ROM, and much more. 


77204 Parallel interface. Two bi-directional 8-bit 
О ports will connect your Apple to a variety of 
paralle] devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter- 
rupts, supports DMA daisy chaining. 


7811B Arithmetic Processor. Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga- 
rithmic, exponential functions. Programmed ИО 
data transfer, much, much more. 


7710A Asynchronous Serial Interface. Conform- 
ing to RS-232-C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full hand-shaking, 
and fully compatible with Apple PASCAL! 


7470A 3% BCD A/D Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion. 


7490A GPIB IEEE 488 Interface. А true imple- 
mentation of the IEEE 488 standard —the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 


7114A PROM Module. Permits the addition to or 
replacement of Apple П firmware without 
removing the Apple ROMs. Available with 
on-board enable/disable toggle switch. 


7500 A Wire Wrap Board. For prototyping your 
own designs. 


' 7510А Solder Board, 
7590A Extender Board. 
7018A 16K Dynamic Memory Add-On. 


Watch this space for new CCS products for 
the Apple. Weve got some real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer retailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
Or circle the reader service number on this ad. 


Apple П, А 


e Il Plus, and Applesoft are trademarks 
of the Apple j 


грогађоп. 


CCS makes the difference. 


We see it as a good 
way to get things done. 


Apple has built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for communications over tele- 
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien- 
tific, or graphic projects, we've got tools for high-powered, 


high-speed math functions, and fast, high resolution graph- 
ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including A/D converters and interval timers with 
external interface. 

We make components for the S-100 bus, the PET, and 
the TRS-80, too. We built our products to deliver hard- 
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 


California Computer Systems 
y 250 Caribbean Sunnyvale, CÀ 94086 (408) 734-5811 
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I/O Expansion for the Radio 
Shack TRS-80 


Part 1: Principles of Parallel Ports 


I receive a lot of mail: enough that 
I'm beginning to feel like the "Dear 
Abby" of the personal computer 
ranks. The sources of the letters range 
from high school students asking for 
advice on science fair projects to ma- 
jor corporations seeking consultant 
services. Even though it takes con- 
siderable time to answer this mail, I 
regard it as a significant opportunity 
to gauge reader interest. Every letter 
in some way contributes to my choice 
of article topics, either through sug- 
gestions or by continued occurrence 
of similar questions. 

Recently, my mail has been 
dominated by owners of the Radio 
Shack TRS-80 Model I thirsting for 
hardware expansion by means other 
than Tandy Corporation equipment. 
The majority of questions concern 
connection of my interfaces to the 
TRS-80 expansion connector. 

In general, I have tried to present 
projects that are computer indepen- 
dent. That is, the interfaces described 
are driven through parallel input/ 
output (I/O) ports rather than direct- 
ly from a computer bus. This had not 
been a problem in the past, because 
virtually all of the early personal 
computers incorporated some parallel 
I/O capability. For those exper- 
imenters interested in enhanced I/O 
capabilities, I presented the article 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


"Memory-Mapped I/O" in the 
November 1977 BYTE on page 10 (re- 
printed in Ciarcías Circuit Cellar 
Volume I, BYTE Books), which 
detailed parallel-port construction. 
In the 2% years since that article 
was first published, a number of 


A port is a hardware 
channel for the computer 
to transmit and to receive 
data via an external 
peripheral device. 


significant changes have occurred in 
personal computing. Most important- 
ly, the Radio Shack TRS-80, the Ap- 
ple II and the Commodore PET were 
introduced. The difficulty in main- 
taining and operating a computer is 
no longer a serious consideration for 
most computer enthusiasts. Much of 
my mail indicates that a new explana- 
tion of parallel and serial I/O is in 
order, and that it is time for 
hardware-expansion circuits to be 
detailed. 

This month's Ciarcia's Circuit 
Cellar is the first of a two-part article 
on serial and parallel I/O port expan- 
sion of the TRS-80. The first part em- 


phasizes parallel I/O, and the second 
part is concerned with serial interfac- 
ing. The result will be a complete 
Radio Shack software-compatible 
communications interface capable of 
supporting a variety of serial- and 
parallel-interfaced peripheral devices. 
The hardware was designed and the 
components were selected to be 
economical to build and easy to check 
out. First, here is a brief review of the 
basics. 


What Is an I/O Port? 

Just as some people are initially 
confused with the terms hardware 
and software, some find the concept 
of input and output ports difficult to 
understand without substantial ex- 
planation. The classical definition: a 
port is a hardware channel for the 
computer to transmit and receive 
data via an external peripheral 
device. The key words in this defini- 
tion are external and data which imp- 
ly externally collected information; 
the channel through which this data is 
obtained is called a port. А printer is 
a typical external peripheral device. 
The characters to be printed are sent 
from the computer to the printer. In 
some of the more sophisticated units, 
status signals such as busy and out of 
paper are returned to the computer 
from the printer. 


Ports сап be either parallel or 
serial. In parallel mode, data is 
transferred in increments equivalent 
to the word size of the computer. On 
{һе 780, for instance, an §8-bit 
microprocessor, an output instruc- 
tion through a parallel port transfers 
8 bits at a time. А 16-bit processor 
such as the Intel 8086 transfers data in 
16-bit increments. The number of bits 
transmitted simultaneously by a 
parallel port is dependent upon the 
size of the microprocessor data bus 
and how many bits the processor can 
transfer simultaneously. 

However, serial data is always 
transmitted a single bit at a time, ac- 
cording to a fixed schedule defined by 
the data rate (usually expressed in bits 
per second, or bps) and a few specific 
options. The microprocessor has no 
single instruction that transmits serial 
data. It must rely on another device 
called a universal asynchronous 
receiver/transmitter (UART) to put 
the data word into serial form and 
transmit it. Any communication be- 
tween the processor and the UART is 
in parallel form and is done through 
the processor's memory reference or 
I/O data-transfer instructions. А 
more in-depth discussion of serial 
ports will be presented next month in 
Part 2. 


Address, Data, and Control Buses 

Consider a computer system that 
includes a printer, video terminal 
with keyboard, and an audio cassette 
recorder as peripherals. Data would 
have to be relayed to the printer, to 
and from the video terminal, and to 
and from the cassette recorder. How 
can the computer tell the difference 
between data destined for the ter- 
minal and the data destined for the 
printer? 

Most microprocessors incorporate 
a bidirectional data bus and an ad- 
dress bus: this is shown in figure 1. 
To keep track of the data transfer be- 
tween the processor and its peripher- 
als, the system uses a quantity of con- 
trol signals which together can be 
called the control bus. The usual 8-bit 
processor has an 8-bit data bus, a 
16-bit address bus, and a dozen or so 
control signals. 

When the microprocessor is read- 
ing a data byte from memory, the ad- 
dress of the memory location being 
referenced is placed on the address 
bus. Memory information stored at 


that location goes on the data bus and 
flows from memory to the processor. 
When data is being written into 
memory, the operation is reversed. À 
16-bit address bus allows the pro- 
cessor to directly address 65,532 (ie: 
64 K) memory locations. 


In an 8080 or Z80 processor there is 
a specific set of instructions that per- 
form input/output functions. The 
operation of these I/O instructions is 
similar to that of memory-reference 
instructions, except that only 8 bits of 
the address bus are used. These 8 bits 


Photo 1: There are a variety of ways to decode the address for a particular input/output 
(I/O) port from the signals present on the address bus. The least expensive method uses 
inverters and printed-circuit-board jumpers to select the correct logic polarities. Three 
address lines are connected through each 7404 hex inverter with two possible connec- 
tions for each address line. A connection to the upper trace on the circuit board decodes 
a logic l; a connection to the lower trace decodes a logic 0. 


Photo 2: А more expensive and more easily changed addressing scheme employs dual- 
in-line-pin (DIP) switches and exclusive-NOR gates. The schematic diagram for this is 


shown in figure 3b. 
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16K PROM boards. 

Ш PROM card has 2708-type memory 

Bi Quality board construction № 0-4 wait states 
Ш Address any 4K group to any 4K boundary 
Ш Control up to 8 banks of memory @ Fully 
assembled and tested № PRICE— $300 
(California residents add 6% sales Lax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses TI 4044 
memory Ш Runs at 5MHz @ Fast 250ns access 
time lll Bank select Ш Address any 4K block to 
any 4K boundary @ Quality board construction 


PRICE—8K— $210; 16K — $378; 24K — $570, 
32K— $744; BK add-on kits—$162 
(California residents add 6% sales 1x) 


Call or write Artec for details 


ARTEC ELECTRONICS INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Photo 3: Prototype of an 8-bit I/O port for the Radio Shack TRS-80. The ribbon cable 
at left connects to the expansion port on the keyboard/processor unit. The two МО 
ports are brought out to the ribbon-cable connector on the right edge of the board. 


designate one of 256 possible I/O 


| ports. In the case of the example 


system, a separate port address 
would be used for each peripheral. 

Keeping track of bus direction and 
information flow is a matter of pro- 
perly decoding the control signals 
during program execution. In а Z80 
for instance, any memory-reference 
operation is signified by the control 
signal MREQ in the processor going 
to a logic 0, or low, state. Án input or 
output operation is designated by the 
І/ОКЕО control signal being at 
logic 0. 

The direction of the data bus 
depends on whether the processor is 
trying to read or to write data. If the 
processor is in a read mode, the RD 
control signal becomes a logic 0; if the 
processor is writing, the WR line is 
in the 0 state. Monitoring these four 
lines, МКЕО, I/OREQ , RD , and 
WR, gives us all the information 
necessary to support I/O decoding 
functions. Figure 2 demonstrates how 
these control outputs are combined 
for system use. 


Address Decoding 

So far we have discussed how to 
determine when the processor wants 
to send a character to an output 
device. In such an operation the 
I/OREQ and WR lines are both 
low. To tell the difference between 


data for the printer and data for the 
terminal, we must decode the 8-bit 
port address. 

The port address is determined by 
the logic voltages present on the low- 
order eight lines (that is, the 8 least 
significant bits) of the address bus 
during I/O operations. Various 
techniques can be employed to de- 
code these lines. Figure 3 outlines a 
few simple methods. The objective, 
whatever the logic employed, is to 
produce a single pulse (ie: a strobe) 
whenever the logic states representing 
a particular address appear on the ad- 
dress bus. To eliminate false outputs 
when the processor is executing in- 
structions not dealing with I/O, it is 
best to combine control and address 
signals as demonstrated in figure 4. 

If you own a 6800- or 6502-based 
system, you have probably noticed 
that the processor has no special I/O 
instructions. This does not mean that 
these processors have no external 
communications capability, only that 
these processors communicate with 
peripheral devices differently. How 
can we discover this different 
method? Let us begin by looking 
closely at the I/O functions of the 
8080 and 780 that we have just 
discussed. 

А close inspection of the I/O func- 
tions of an 8080 or Z80 should point 
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VIDEO DATA PROCESSOR 
Called the VDP, comes complete 
with 16K memory, its own color text 
and graphics generator and is 
designed to superimpose its 
graphics and text over incoming 
video signals from video tape, 
video disk, TV camera, Apple 
Video or Broadcast е Color text 
and graphics on an independent 
screen ® Video titling or video 
interactive training uses. It's like 
your own TV station, works with 
ООН Light Pen too! Available 
directly from Symtec at $1500.00. 


SPECIAL PROBLEMS 

We can help. Symtec does custom 
engineering, fabrication, hardware 
and software design for 
microprocessor. Beginning at 
$1500, these services can solve 
your custom application needs for 
industrial, scientific, medical, 
engineering or personal uses. 


ТТІ ере 
aa у 
та 


|. ат 


b WW. Мм тты: 25, 


SUPER SOUND GENERATOR 
Apple Music Power with a plus e 
3 voices, 6 in stereo version * 
Noise generator ә Independent 
control of volume, envelope and 
shape by channel е Full power, 
easy to use software to compose, 
edit, play in hi-res graphics, PLUS, 
input and output ports allow extra 
uses: ә Printer interface ә Remote 
ASCII or music keyboard interface 
ә and, optional BSR X-10 Adapter 
is available. Suggested retail 
$159.95 mono, $259.95 stereo. 


SYMTEC X-10 CONTROL 

Now for the Apple Il, a low cost 
control to link your computer to the 
BSH X-10 Home Control System, 
Control your home or office lighting 
and appliances ә Energy 
management ө Display lighting 
Security and more. Suggested 
retail $49.95. 


See your Apple Deam for в demenstiatian of the Sym 
tec Light Pen, Suporsound Generator oc бутик: Apple 
X 0 Conttol Other products and services ave availablo 


direclly from бутін Apple ts a "ада mark of Apple 
Computer inc BSA Sysiom X: 1015 n trado mark ol BSR 
Lid Muse 15 the tade mark o! Мето Users Sollware 
Exchange, Inc 


LIGHT PEN 

A professional quality, full feature 
light pen for the Apple I! Computer 
ә Hi-resolution — draw on the 
screen e X, Y and sensitivily 
adjustments — fits any standard 
TV ә Sync adjustment for remote 
video source € Touch switch sets 
interface flage Rugged metal case 
e Recommended by Apple. 
Complete, ready to go, the Symtec 
Light Pen is provided with software 
and documentation in Basic, 
Applesoft and machine code. 
Muse's Pilot 11 Language using the 
Symtec Light Pen is also available. 
The Light Pen is useable for 
graphics, games, education, 
exhibits, freedom from the 
keyboard. Suggested retail 
$249.95. 
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SENSATION! 


You have been reading about our astounding 
high performance microcomputer products. 
Our Х-9000 Pascal MICROENGINE™* CPU that 
execules Pascal 13x faster than an 181-11 
and 3x faster than a PDP11-34. Our X-920 
CRT matches the features of the SOROC 10140. 
Our X-B000 16-bit CPU addresses 8M bytes 
of memory directly and is coming soon! 


"Trademark Western Deg ital Corporation 


DISPLAY/EDIT TERMINAL 
Model X-920 


5920 


$820 (without 18 function keys) 


STANDARD FEATURES (partial list) 
е Microprocessor controlled 

» Sarai AS292C and 20 ma current loop 

10 baud rates—75 10 19,200 

24 lines x 80 characters 

88 ASCII dispiayabla characters 

Upper and lower case 

12 х 10 characler resolution 

Dual intensity display 

Clear full intansity dala only 

Programmable reverse video 

Programmable undarlina 

105 keys with alpha lock 

14 key numeric pad with decimal 

16 special function keys 

8 edit function keys 

2 block Lransmissian keys 

Self tes! mode 

Prolect mode 

Block mode 

80 storable tabbing 

Insert/delete character and line 

Scrolling 

Addressable cursor 

А hast of other fealures. including cursor controls 
and remote commands such as clear іо nulls, 
spaces, end of line, end of screen: sel hi, Jo zero 
intensity; set blink; etc 

е Optional screen print & 2nd page memory 


For our system or for yours, in commercial, 
technical, educational or parsonal applications, 
the Computex Х-920 is unmatched in its class. 


All features of ihe Hazaltine 1400 and ADM-3A 
Pius: 128 ASCI) characters... 

7 x 10 matrix... Reverse 

video...Print key... 

Shiftiock ... Transparent 
mode...Backspace... 

Tabbing . .. Integrated 

numeric pad. 


List price 956 
PERKIN-ELMER (Model 550) 


Off the shelf delivery now on the Mode! X-920 
and P-E Model 550. Add 40 Ib. shipping. 
Customer satiefaction is guaranteed. 
Full refund with the return of any product 
wilhin 10 days. X-9000 CPU $2995. Pascal 
МІСНОЕМСОІМЕ” owners manual $19.95; X-920 
operalors manual $10, posipaid. Cash prices. 
10% down guarantees pm IL residents add 
5*5 sales tax. Master Charge and Visa 
accepted. 

Computex stands for competence. We service 
what we sell. Written hardware warranty. 
Nationwide service contracts. Custom software. 
We provide expart technical support. 


(312) 684-3183 


COM PUTEX 
Microcomputer Systema 
“The Computer Exparts" 
8710 Drexel Avenue 
Chicago, IL 60637 
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MICROPROCESSOR 


ADDRESS 
BUS 
(16 BITS) 


Figure 1: Block diagram of a microcomputer system that uses an 8-bit microprocessor 
such as the Z80. This system uses bussing techniques that are both multiplexed and 
bidirectional. 


280 SIGNALS CONTROL STROBES 


Ел Г 741800 

E. 2 

M REQ [_> | Ча | ј = 3 -—— ” 
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Figure 2: Control signals on the Z80 microprocessor. The Z80 uses a variety of control 
signals to keep data flowing at the right time and in the right direction. Four control 
signals are as follows: the MREQ line goes to a low state (ie: a logic 0) when a 
memory- reference operation is in progress; the І/ОКЕО line goes to a low state when 
an input/output (ГО) operation is in progress; the RD line goes low when the pro- 
cessor is reading data from memory or from a peripheral device; the WR line goes low 
when the processor is writing data to memory or to a peripheral device. The RD and 
WR signals control the direction that data flows along the bidirectional data bus. 
Monitoring these four lines gives us all the information necessary to support I/O 
decoding functions. у 

Signals from the four processor control lines are logically combined to form control- 
strobe signals that perform specific functions. The characters in parentheses give the 
names by which the control-strobe signals are known in the documentation for the 
Radio Shack TRS-80. 
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— Heverse video 
Blinking/blank fields 


кіз MP rom 


Upper/lower 
— case char. 
— — Protected fields 
Underlining 


— NVon-glare screen 
— 12 x I0 char. res. 
Blinking cursor 


ьс 


Шо қаңт 
è 9 Baud rates 


(75-9600 Baud) 
è Self test 
* Auxiliary port 


| Function/edit keys 
Typewriter/T'T Y 
keyboards 


— Numeric pad 
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Feature-for-feature our smart CRT 
terminals cost less than their dumb 
ones. Much less. Compare smarts. 
Then compare price. You'll pick 
TeleVideo, 

Four different models to choose 
from, Each with features you'd ex- 
ресі to pay extra Гог, But with Tele- 
Video, they're standard, 

We put a lot of engineering savvy 
into our CRTs. Their modular design 
means high reliability. 11 also lets us 
build in high volume. And sell to you 
at low prices. 

Find out how you can make your 
next CRT buy a smart one. Contact 
TeleVideo today for information. 


Nationwide Field Service is available 

from General Electric Со., Instrumen 

tation and Communication Equipment 
Service shops. | 


.. TeleVideo 


TeleVideo, Inec., 3190 Coronado Dr. 
Santa Clara, California 95051 
Phone (408) 727-5428 


ADDRESS 


805 BINARY WEIGHTING TYPICAL PORT HARDWARE DECODER 
SIGNAL CODE CIRCUIT FOR THAT CODE 
N»0 OR 1 LOGIC LEVEL 

A? — 27 N= 128X1*» 128 1 

Аб ——e 25xXN* 64 X1* GA 1 

AS ———e 25ХН. 32 хое 0 y 

А4---- 2*5 XN» 16X0: 0 ё 
DECODED 
ADDRESS 

АЗ---- 23XN + хо: 0 Ü лг 

A2 ———e 22 XN» 4X] * 4 1 

Al ——e 21 XN: 2X0 з 0 0 

A0 ——» 20XN: IXI «© 1 1 

19719 


»PORT ADDRESS 
C515 


Figure 3a: Various methods can be employed to decode the address signals that appear on the address bus during 1/O operations. 
Here, various inverters and an eight-input NAND gate are hardwired in a configuration that will produce a logic 0 output for one of 
256 possible МО port addresses. The logic 0 output can be used to activate the interface for the peripheral device. Here the circuit 
decodes the address hexadecimal C5, or decimal 197. 


ТЕ 
Туре +5V GND 741504 
741588 16 В 


741585 16 8 - > [ — DECODED ADDRESS 
741504 14 7 + БУ LF 


IK 
TYPICAL FOR 4 
ADDRESS BUS INPUT 


SWB 


А7[ > 


А6 L> 


АБ [> 


Aa > 


1K 
TYPICAL FOR 4 


A3L 


A2| > 


All 2 


А0( > 


Figure 3b: Another method of decoding an address signal. Two 4-bit comparators сап be cascaded together to decode ап 8-bit ad- 
dress. The desired 8-bit port address is set up on switches SW8 thru SWI. When the combination of high and low logic states that cor- 
responds to the desired address appears on the address bus, the output signal produced at pin 2 of IC3 (the 741,504 inverter) will go 
low to a logic 0 state. This decoding method allows the port addresses to be easily changed, but the method here is considerably more 
expensive than the decoding method shown in figure За. The switches are single-pole, single-throw (SPST) types; an open switch 
shows logic 1, and a closed switch shows logic 0. 
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Now! North Star 


North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail- 
able are: 


NorthWord — 

NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea- 
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 


plication Software! 


MailManager— 

MailManager enables you to com- 
pile and maintain complete organ- 
ized mailing lists. Lists are easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your list on individual enve- 
lopes, on mailing labels, or in com- 
pact summary form. 


InfoManager — 

InfoManager is a powerful list- 
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star InfoManager 
has power and flexibility for many 
applications: product inquiry, in- 
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fill in often-used forms. 


/ / Ld LLL d 


S 
SS 
SS 


GeneralLedger — 

General Ledger and Financial 
Reporting, two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom- 
ized financial statements and 
financial reports. 


NorthWord is the central building 
block for а! the North Star applica- 
tion software to follow. Packages 
now being tested include other 
accounting and professional appli- 
cation packages. For more informa- 
tion or a demonstration, contact 
your local North Star dealer. 


North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94710 

(415) 527-6950 
TWX/Telex 910-366-7001 
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out that the I/O instructions bear a 
surprising resemblance to memory- 
reference instructions. The 6800 and 
6502 microprocessors actually 
allocate a certain portion of their 
memory address space to be decoded 
and to function as 1/О ports. 

This technique, which can be used 
on the Z80 and 8080 just as easily, has 
certain advantages in speed and ease 
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of use over direct I/O instruc- 
tions. This technique is referred to as 
memory-mapped I/O. An illustration 
of the logic associated with this 
method is in figure 5. For a more 
rigorous analysis of memory-mapped 
I/O, I refer you to the November 
1977 "Ciarcia's Circuit Cellar" article 
previously mentioned. 

The final area for consideration is 
the actual transfer of data to and 


T5V 
14 


GND 
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14 7 
14 7 


163 
74(530 


> DECODEO ADDRESS 
“LS 


1] 


12 


Figure 3c: Another method of decoding an 8-bit address, using exclusive-NOR gates and 
an eight-input NAND gate. As in figure 3b, the desired port address is set up on switch- 


es 5W8 thru ЗИЛ. 
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from the bidirectional data bus, The 
circuits of figure 4 and figure 5 tell on- 
ly when the I/O operation occurs. 
Additional logic has to be provided to 
place data on the bus during an input 
instruction or to latch and hold the 
contents of the data bus during out- 
put instructions. 

When the 8080 or Z80 assembly 
language instruction OUT (N),D is 
executed, the contents of the ac- 
cumulator, D, are placed on the data 
bus and written into device М, The 
same is true for the BASIC-language 
instruction OUT N,D. The data is ac- 
tually valid during only a few clock 
cycles, perhaps 500 ns. Making this 
data available for longer periods of 
time requires the addition of an 8-bit 
latch: the latch is made from a set of 
clocked flip-flops. 

The output lines are attached to the 
data bus. When the proper output in- 
struction is executed, signified by a 
strobe signal from our address and 

МО WRITE decoder circuit as 
shown in figure 6, the contents of the 
data bus are transferred into the 8-bit 
register in synchronization with the 
processor clock signal. This combina- 
tion of circuitry is commonly called 
an 8-bit latched parallel output port. 

External devices cannot be directly 
connected to the data bus for input, 
because of the possibility that in- 
terference and bus-loading problems 
will result. А three-state buffer is used 
as a gate to allow signals from the 
peripheral device to be placed onto 
the bus at the appropriate time. 

During an input operation the pro- 
cess used for output is reversed. 
When the proper input sequence is ex- 
ecuted, signified by the appropriate 
output from the address decoder and 
1/О READ decoder, the 8-bit three- 
state buffer is strobed into operation 
during the few clock cycles it takes 
for the processor to execute the input 
instruction. Logic levels present on 
the buffer input lines during that in- 
stant become impressed onto the data 
bus and are transferred into the ac- 
cumulator. Figure 6 shows the logic 
elements that perform these func- 
tions. 


Add Parallel I/O to Your TRS-80 
I have been told that the TRS-80 
Model 1 is currently the largest-selling 
personal computer, Unfortunately it 
Text continued on page 38 


The Paper Tiger: 
everyt 


The Paper Tiger strikes again. With a DotPlot? graphics The Paper Tiger costs only $995. The DotPlot option only 
option that lets you make the most of your Apple II’ TRS 80: $99 more. But don't let these low prices fool you. Because the 
or other personal computer. Paper Tiger is rugged enough to stand up to the 

With DotPiot and available software drivers, à; А most demanding printer-plotter requirements. 
you can print screen graphics, draw illustrations, E , For the name of the Paper Tiger dealer nearest 


| you, Call toll-free 1-800-343-6412 (except Massa- 


+- 


includes an expanded, 2K-byte buffer. chusetts, Alaska, and Hawaii). 
That's not all. Every Paper Tiger gives you 8 Integral Data Systems, 14 Tech Circle, 
software-selectable character sizes. 80 and i Natick, MA 01760. (617) 237-7610. 


132 column formats. Multi-part business forms 

handling. Forms control. Reliable stepper- e Circle 15 on Inquiry card. 
motor paper drive. Adjustable width tractor feed. | uu» 

Continuous duty cycle operation. Plus lots more. Integral Data Systems, Inc. 


n 115 a trademark of Apple Computer Inc. 
TRS-BO is a trademark of Radio Shack, a division of Tandy Corp. 


write block letters, plot charts. And DotPlot №. 
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FLOOR 


Now that you have a shiny new 
computer terminal, what are you 
going to put It on? Computer Furni- 
ture and Accessories makes a variety 
of furniture for a wide range of com- 
puter applications. In combinations 
of six widths, three depths, and three 
heights. With "L" shaped returns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. With 
optional drawers, doors, CRT turn- 
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea- 
sonably priced and shipped from 
Stock. 


Call CF&A. We'll get your system up 
where you can really put it to use. 


ЕА 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Figure 4a: Block diagram of a typical parallel output port. The logic that decodes the 
8-bit port address was shown in three forms in figure 3. The signal from the address- 
decoding circuit is logically combined with one of the control signals from figure 2 (1/O 
WRITE) to produce an output strobe signal that activates the 8-bit output latch 


register. 
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Figure 4b: Block diagram of a typical parallel input port. Note the resemblance to the 


output port of figure 4a. 
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Color communicates better. That's the obvious benefit of 
ISC's new CP/M* compatible desktop computer. 


What isn't as obvious is how easy it is to operate the Intecolor* 
с. — Е 8963. Because the CP/M operating system lets you choose 
ШТ ai from an abundance of prepared CP/M business software, you 
"Lr rell don't have to write programs unless you want to. And with ISC's 
темесі yje = color-coded word processing program, you can take advantage 
of the 8-color graphics display immediately! Color-enhanced 
programs are also available from Peachtree Software’ to handle 
your General Ledger, Accounts Receivable and Payable, Payroll. 
Mailing List and Inventory Management System. 
| | гей. - Тһе Intecolor 8963 is complete with 19" CRT display, 32K 
peu Т IDA of user RAM (now expandable to 64K), 591K dual 8" floppy disk 
ман i : ТЕ - drive and a color version of Microsoft® Business BASIC. At 
just 863951, it's perfect for the small business. 
If you'd rather get down to business than write programs, 
ask for a demonstration of the Intecolor 8963. Available at 
selected computer dealers, or contact your nearest ISC 
sales representative. 


TUS. domestic price. Unretouched photo of screen. CP/M is a registered trademark of Digital Research Corp. *TM Retail Sciences, Inc. 


ISC SALES REPRESENTATIVES: AL: 205 883-B650, AZ: 602'994-5400, AR: (TX) 214/661-9633, CA: Alhambra 213/261-2280, Goleta 805/964-8751, Irvine 714/557-4460, Los Angeles 213/476-1241, Los 
Altos 415. 948-4563, San Diego 714/292-8525, CO: 300/355-2363, CT: 203/624-7800, DE: (PA) 215/542-9676, DC: (МА) 703/569-1502, FL: Ft. Lauderdale 305/776-4800, Melbourne 305/723-0766, Orlando 
305 425-5505. Tallahassee 904/876-6642. GA: Atlanta 404/455-1035. НІ: 808/524-8633, ID: (UT) 601/292-8145, IL: (No.) 312/564-5440, (So. MO} 816/765-3337, ІМ: (IL) s 5440, (А: (Scot! Count 
Only) 312:564-5440, (MO) 816 765-3337, KS: (MO) 816/765-3337, КҮ: 506/273-3771. LA: 504/626-9701, ME: (MA) 617/729-5770. MD: (УА) 703/568-1502, МА; 617/729-5770, MI lon 313/227-7067, 
Grand Rapids 616/393-9839, MN: 612/645-5816, MS: (AL) 205/883-B660, MO: 816/765-3337, MT: (CO) 303/355-2363, NB: (MO) 816/765-3337, NH: {МА} 617/729-5770, М: (No) 1/224-6911, {Зо} 
215/542-9876. NV: (AZ) 602/994-5400, NM: 505/292-1212. NY: Metro/LI(NJ) 201/224 «6911, М. Arii 315/699-2651, Fairport 716/223-4490, Utica 315/732-1801, NC: 819/682- qu ND: (MN) 

612/645-5816. OH: Clevoland 216:398-0506. Dayton 513:435-7684, OK: (TX) 214:681-9623, OR: 503/644-5900, РА: pF lng 9876, (W) 412/922-5110, КІ: (MA) 617/729-5770, SC: B(3/798-8070, S 
(MN) 612/645-5816, ТН: 615/482- 5761, TX: Austin 512/454- oe Dallas 214/661-9633, Е! Paso Area (Las Cruces, NM) 505/524-9693, ER 713/681-0200, UT: 601/292-8145, VT: (МА) 617/729-5770, 
c 703/569-1502. WA: 206/455-91B0. WV: (PA) 412/922-5110. WI: 03127564. -5440, МҮ: (CO) са 
EUROPEAN EXPORT SALES: eee А) 617/881- 9426, BELGIUM: Brussels 02-242-36-04. DENMARK: 02-913255, FRANCE: Rued EET 749-47-65. Paris 33-1-306-4606. GREECE: Alhans 
642-1368, ITALY: Milano 02600733. THE М ERLANDS: Poeiduk 01749-47640, Amsterdam 020-360904, SPAIN: Barcelona 204-17-43, SWEDEN: мантру 08-380-370, SWITZERLAND: Mutschellen 
057-546-55, UNITED KINGDOM: сипо 0201671181, WEST GERMANY: Koblenz 01149-310256, AUSTRALIA & NEW ZEALAND: Auckland 878.5 0. Canberra 58- 1811, Chermside 58-6436, 
Chrisichürch P Майхилпе 03-543-2077. uei 02-B08-1444, Wellington 644-585, CANADA: Dorval 514/636-9774, Chawa 613/224-1391, Toronto 416/787. ncouver 604/664-8625, CENTRAL 
D SOUTH AMERICA & CARIB EAN: (GA) 404/334-8603, MEXICO: Monterrey 564-876, FAR EAST: (CA) 213/382-1107, HONG KONG: 5- НН JAPAN: IAPAN: (Tokyo) 
(03) 463-9921, TAIWAN: (Тара) 02-7026284, MIDDLE EAST: (СА) 404/581-0243, EGYPT: 809933, ISRAEL: Ramat Gan 03725748, 
KUWAIT; Kuwait 438-180'1/2, LEBANON: Beirut 221731/260110. SAUDI ARABIA: Jeddah 27790, Riyadh 25083-39732 
For sales and service in other countnes contact ISC headquartora in Norcross, GA., U S.A. 


а Intelligent Systems Согр., есш Drive - 225 Technology Park/Atlanta « Norcross, GA 30092 - Telephone 404/449-5961 « TWX 810-766-1581 
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Figure 4c: Schematic diagram of a circuit that produces eight decoded input-strobe signals and eight decoded output-strobe signals. 


The port addresses produced are hexadecimal F8 thru FF. Circle 18 on inquiry card. 


Interfaces to TRS-80, Apple П, PET, and others. 


4 oon news! Now, all you need is a standard #2 pencil, a card, and our new 
| mark sense card reader to quickly and easily enter data Into your 
lu нш favorite microcomputer. 


As Easy as One, Two, Three... 


Here's all you have to do. One — program the card by marking with the pencil. 

Two — feed the card into the reader slot. Three — the reader automatically turns 

on, the 18 fed through, and data is instantly entered into memory, It's the 
ost alternative to keyboard data entry. 


m “Ж meld 

| or | | келі Businessmen, and... 

ош low-cost MR-500 are endless. For small businesses, it's 

P cards; labor distribution (just to name a few), Educators 
nlines test scoring, attendance records, and grade 

an байа use трек 


= | 
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EST 


Combine the POWER of PASCAL 
with the MUSCLE of your MICRO! 
Get the tool to do your job right: 


PASCAL/MT % 3.0 


Compile in | ROMABLE 
32K CP/M®: Complete System 8080/280 
SYMBOLIC for CODE! 
DEBUGGER $250 MINIMUM 
INGLE) OVERHEAD 
Industrial features: а 1280 Bytes! 
Bit, is & string “ 95 Page User's Guide Commercial features: 
manipulation. "iy 
Floating Point math. e Industrial/Scientific Compiler ан ЗЕ мінін; 
[Hoating Point] Program chaining. 


| edures. 
nterrupt procedures CP/M® sequential and 


8085 Support. * Commercial Compiler RANDOM File I/O. 
Inline assembly code. [18 digit BCD] Laer RETE RED 
spel lille * Source code for run-time library | 7042788. | 
AMD 9514 support. Dynamic Strings. 
ә Pascal/MT Library in Multiple HEAPs. 
Pascal source Printer Support. 


е Interactive Symbolic 
Debugging Package 


Note: BCD Reais are 18 
digits with 4 fixad decimal 
places. 


Note: Both compilers sre 
exactly the same except 
for REAL implementation. 


Manual available separately for S30, refundable with system order 


MT MicroSYSTEMS 


1562 Kings Cross Drive 
Cardiff, CA 92007 [714] 753-4856 


We ship оп В' single density disks 
OTHER DISK FORMATS: LIFEBOAT ASSOC (212) 580-0082, FMG [TRS-BO] [817] 294-2510 
PASCAL/MT 


% CP/M tradename of DIGITAL RESEARCH trademark of MT MicraSYSTEMS 
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Figure 5: Метогу-таррей input and output. Some microprocessors do not have specific input and output instructions. In systems 
that use such microprocessors, the I/O port hardware is wired as a memory location; I/O operations take place using the memory- 
reference instructions (eg: load-into-accumulator and store-in-memory instructions) of the microprocessor. This type of addressing 15 
called memory-mapped I/O, and all sixteen lines on the address bus must be decoded to perform an I/O operation. 
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Figure 6: Data connections in input and output ports. Once the proper port address has been decoded and combined with the read- or 
write-control signal to form an I/O strobe signal, the actual process of accessing the data bus for data transfer is relatively easy. 
For input to the accumulator (the most common pathway for I/O), a three-state buffer is used in conjunction with the decoded 
input-strobe signal that controls the enable line of the buffer. 
For output from the accumulator, an 8-bit latch is connected to the data bus. During the execution of the output instruction, the 
contents of the data bus are clocked into the latch register and are latched there by the output-strobe signal. 
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реоріе 
who play the 
computer 


Specl 
Verb ay 


Virtuoso performers at 
computer keyboards deserve 
the ultimate in recording 
quality. That’s why you 

should specify Verbatim 
brand diskettes, minidisks, 
cartridges and data cassettes 
for your computer or word 
processing system. 


At Verbatim, the whole mes- 
sage is quality. We specialize 
in digital data recording media 
and have become the world 
leader by setting the standards 
for flawless, dropout-free 
magnetic media. Every size, 
every format, and available 
everywhere. Order them from 


your computer supplies dealer. 
Simply specify Verbatim. 


For the name of your nearest 
Verbatim distributor, call: 


800-538-1793 
іп California call: 
(408) 737-7771 collect 


Verbatim Corporation 
323 Soquel Way 
Sunnyvale, CA 94086 


In Europe: 

Verbatim S.A. 

Case Postale 296 

1215 Genéve 15 
Switzerland 

Telephone: 41(22) 34-90-55 
Telex: 22647 ІТСЕ CH. 


See us at NCC, booth 1228-1234 


ТЕ! Text continued from page 30: parallel output port and one half (ie: 
7 5125 7 is not configured to be easily inter- 4 bits) of an input port. If these ports 
74.5125 faced to the projects I present each аге used, as Radio Shack intends, to 
TALSTS month. The widely sold Level II drive a printer, then the only way to 


bee BASIC, 16 K-byte memory version provide usable parallel 1/О capability 


741504 has no parallel I/O capability, aside 15 to add а separate 1/О interface. 
ER from the single-bit cassette-motor Considering the pertinent elements 
741530 ` в ж * LÀ i ч - 
control. With the addition of the ех- of the previous discussions, it is easy 


pansion interface, the user gets one to construct both parallel input and 
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Figure 7: А complete, economical, parallel I/O interface circuit for use with the Radio Shack ТК5-80 computer, or with other com- 
puters that use a similar bidirectional data bus. This interface сап be connected directly to the expansion connector at the rear of the 
TRS-80 keyboard/processor unit, or it can be connected through the expansion-interface unit. As the circuit is shown here, there are 
six presently undefined additional strobes available on IC5. These six strobes can be used to support three additional ports. Refer to 
figure 3 and figure 4 to determine the proper selection of the I/O port address for this interface. 
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Look to 


IEEE © 00 There's a BIG * in every interface that QT manufactures. That's because every one of our products із an improvement 
= over any other on the market. And every опе is an S-100-based unit that meets the exacting IEEE standards. 


COMP ATIBLE Most items in our BIG + line are available as bare boards, а kit or a completely assembled and tested unit. 
| What's more, we have the 5-100 mainírame available for all our boards. 


EXPANDABLE * DYNAMIC MEMORY(16K to 64K) 


* Works With Cromenco Systems + Bank Selectable Write Protect 
+ Uses 3242 Refresh Chip + Phantom Output Disable 
+ 4 Layers Mean A Quiet Board + Switch Selectable Output Disable 


Bare Board $ 49.95 32K Kit 9369.95 48K A&T $494.95 
16K Ки 9295.95 32K A&T $419.95 64K Ки $519.95 
16К A&T 9345.95 48K Kit $444.95 64K A&T $569.95 


Zt 80 CPU 


+ 1K Ram On Board + 2 Programmable Timers + Programmable Baud Rate Selection (110 to 9600) 

+ Switch Selectable 2 or 4 MHZ + On-Board EPROM May be Used in Shadow Mode, 

+ Power On Jump to On-Board 1K or Allowing Full 64K to be Used 
2K EPROM (2708-2716-2732) Can be + Qn-Board USART for Synchronous or Asynchronous 
Addressed on any ІК, 2K or 4K Boundary RS-232 Operation (On-Board Baud Rate Generator) 


Bare Board $ 45.00 A&T $229.95 
Kit $169.95 1K Memory Kit $ 12.00 


CLOCK CALENDAR + * Simple Read Instructions Allow Simple 


+ Time of Day in Hours, Minutes and Seconds _ Interface to Basic, CPM, Etc. 
+ 24 Hour Time Format + Will Run With 4 MHZ Processors 
+ Month and Day Date Function + Can be Located at any Group of 4 1/О Port Addressed 


Bare Board $45.00 Ки $99.95 AQT $149.95 


SILENCE * MOTHER BOARDS 

+ No Need for Termination + Fits in Most Mainframes 

+ Very High Crosstalk Rejection + 6, 12 and 18 Slots Available 
+ LED Power Indicator 


6-SLOT 12-SLOT 18-SLOT 
Bare Board $24.95 Bare Board $39.95 Bare Board $ 59.95 
Kil $49.95 Kit $89.95 Kit $129.95 


A&T $59.95 A&T $99.95 A&T $149.95 


ASK FOR THE FOLLOWING NEW INTERFACES: 


® yot | ө Disk Controller + eos 

© Video t Ө Modem 

Ф EPROM Programmer * @ Mainframe + INC. 

Three of our newest dealers are: 15235 South Ha Hawthorne Boulevard 
560 Electr x: Le ait BS Ана) COMPUTER С CENTER 070.0052 - 

Suite l08 — Sepulveda, СА 91343 604 7th Street Теп 5150 a» US. Only) 
Dallas, TX 75220 313/894-8171 Santa Rosa, CA 95404 


214/350- 6895 800/423-5633 707/52 8-6480 
Dealer Inquiries Invited “QUICK & TIMELY" 


parallel output ports for the TRS-80. 
The interface shown in figure 7 pro- 
vides one input and one output port, 
The signals necessary to drive this in- 
terface are available on the forty-pin 


expansion connector of the key- 
board/processor unit or on connector 
]2 on the expansion interface. In 
either case, a separate +5 V supply is 
necessary to power the circuit. The 


Signal 
Name 


RAS* 
SYSRES* 


Description 


row-address strobe output for 16-pin 

dynamic memories 

system-reset output, low during power- 

up initialization or when the reset switch 

is depresssed 

column-address strobe output for 16-pin 

dynamic memories 

address output 

address output 

address output 

address output 

signal ground 

address output 

address output 

address output 

peripheral-write strobe output 

memory-write strobe output 

Interrupt-acknowledge outpul 

memory-read strobe output 

multiplexer contro! output for 16-pin 

dynamic memories 

address output 

bidirectional data bus 

para GS y strobe output 
idirectional data bus 

interrupt input (maskable) 

bidirectiona) data bus 

placing a logic 0 on this line causes а 

high-impedance condition on address 

lines AO thru А15, data lines DO thru D7, 

BT RD*, IN*, OUT*, RAS*, CAS*, and 


bidirectional data bus 

address output 

bidirectiona! data bus 

address output 

bidirectional data bus 

signal ground 

bidirectional data bus 

address bus 

bidirectional data bus 

processor-wait input, to allow for slow 
memory 

address output 

address output 

address output 

signal ground 

address output 

on Level | machines: low-current +5 V 
output 

on Level | machines: no connection 
address output 


Table 1: Description of function for the pins on the expansion port at the rear of 
the TRS-80 keyboard/processor unit. This pin assignment is also used in expan- 
sion slots in the expansion-interface unit. This information is provided through 
the courtesy of Radio Shack, a division of Tandy Corporation. 


1 а Б 7 33 35 37 39 


12 16 16 


9 
8 4 6 в 10 18 20 22 24 26 28 30 32 34 36 38 40 


Figure 8: The configuration of output pins on the expansion port on the rear of the 
TRS-80 keyboard/processor unit. See table 1 for an explanation of the function of each 
pin. 
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signals on the expansion connector 
are listed in table 1, and the pinouts 
are shown in figure 8. 

The schematic diagram of figure 7 
shows a port address FF. To set 
another port address simply refer to 
figure 3 and 4 and place the switches 
for the proper code. 

There are many other methods for 
implementing I/O capability. Ап 
8255 programmable peripheral inter- 
face, a parallel I/O device, could 
have been used. The circuit I have 


I hope to enable many 
TRS-80 owners to build 
this I/O circuit and to use 
it to attach other “Circuit 
Cellar” projects to their 
computer systems. 


chosen to present is intended to be in- 
expensive and easy to operate. By 
minimizing potential parts-acquisi- 
tion problems and keeping down the 
software handshaking necessary 
when using large-scale circuits like 
the 8255, I hope to enable many 
TRS-80 owners to build the circuit 
and use it to attach other “Circuit 
Cellar” projects to their computer 
system. 

Those experimenters who hesitate 
to build hardware might want to pur- 
chase the entire communications in- 
terface. An assembled and tested 
unit, with power supply and contain- 
ing a parallel port (for the Centronics 
printer) and a serial RS-232C- 
compatible interface, is available. 
The complete communications unit, 
called the СОММ-80, will be 
presented in part 2 of this article and 
is available for $179.95 from: 

MicroMint Inc 

917 Midway 

Woodmere NY 11598 

Telephone (513) 374-6793 
(New York residents please add ap- 
plicable sales tax.) 


Next Month 

I shall complete the СОММ-80 
presentation by discussing the con- 
struction of а software-compatible 
RS-232C interface for the TRS-80 that 
has selectable data rates from 50 to 
19200 bps. Wm 
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S-100 BUS * 


TRS-80 
MODEL 1» 
MODEL 2 : 


Now you can transform your personal computer into a multi-user 
system for business or educational applications. From two to 
sixty-four computers can be linked together sharing up to 40 
million bytes of Corvus hard disk capacity. 

A true multi-processing system, the CONSTELLATION"" pro- 
vides open or secured access to all data files on the Corvus disk 
drive. Additional benefits include the ability to share peripherals 
and communicate with other computers in the CONSTELLATION 
network. Providing performance usually found in much more 
expensive systems, the price of the CONSTELLATION multiplexer 
is only $750. Interfaces for additional computers are as low as $235. 

The CONSTELLATION is another innovative new product in the 
growing family of intelligent peripherals from Corvus. Our 10 
million byte disk drives, MIRROR™ back-up/archival storage 
system, and now the CONSTELLATION, are all fully compatible 
with the most popular microcomputers available today: APPLE* 
(DOS and Pascal), TRS-80*" (Model I & 11), S-100 BUS, LSI-11, 
and ALTOS. Our Z-80 based intelligent controller handles up to 
four 10 million byte Winchester disks of proven performance and 
reliability —the IMI-7710. 

Corvus—recognized leader in intelligent peripherals for micro- 
computers— provides solutions, not just hardware. 

For complete information call or write Corvus today. 


* Yrademark of Apple Computers, Inc. 
** Trademark of Radio Shack, а Tandy Co. 


Corvus CONSTELLATION photo courtesy Science Graphics, Tucson, Ariz. 


2029 O'Toole Avenue 
San Jose, California 95131 
408/246-0461 TWX: 910-338-0226 
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KIMDOS 


Using Your KIM-1 with a 
Percom Floppy-Disk Drive 


Any owner of the MOS Techno- 
logy KIM-1 knows the utility of the 
KIM's built-in audio-cassette inter- 
face, But, any KIM-1 owner who has 
expanded his system knows just as 
well how inappropriate the cassette is 
for storing long files. The standard 
KIM cassette format is intolerably 
slow, and even using the Hypertape 
method (a faster cassette-storage for- 
mat for the KIM), a 4 K-byte file 
takes a minute and a half to load, not 
counting the time needed to position 
the tape. 

The natural storage alternative is, 
of course, the floppy disk. However, 
there are some difficulties. А floppy- 
disk system requires a considerable 
amount of software to make it useful. 
In addition, many floppy-disk 
systems available today come with 
proprietary software for the 
8080/Z80 or 6800 processors. Inter- 
facing such systems to а КІМ-1 re- 
quires the hobbyist to write his or her 
own 6502 software, working from the 
machine code for the other processor. 
While it is possible to do this, few 
hobbyists are willing to translate 
machine code to get their disk system 
up and running. 

[ decided to interface а Percom 
LFD-400 disk system to my KIM-1. 
The LFD-400 system contains a disk 
controller capable of controlling up 
to three 5-inch floppy-disk drives. It 
comes with complete, annotated 
source code for the 1 K-byte 
MINIDOS  disk-operating system, 
written for the 6800 processor. 
MINIDOS allows the reading and 
writing of contiguous memory files, 
and is the nucleus of MINIDOS- 
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Joel Swank 
4655 SW 142nd Apt 186 
Beaverton OR 97005 


PLUSX, a 6800-based disk-operating 
system sold by Percom. 

KIMDOS is а KIM-1-compatible 
version of the Percom MINIDOS. It 
allows a KIM-1 to read and write files 
that are compatible with the Percom 
format. This article will concentrate 
on explaining the workings of the 
KIMDOS software. The LFD-400 
system easily interfaces to the bus 
lines of any KIM-1 system (see table 
1) because of this, hardware inter- 
facing will not be discussed here. 

The LFD-400 uses hard-sectored 


disks with ten 256-byte sectors per 
track and thirty-five tracks per disk. 
This gives 87.5 K bytes of usable 
data per disk. The controller board 
has sockets for up to 3 K bytes of 
2708-type erasable programmable 
read-only memory (EPROM). 
KIMDOS has been written to fit in 
one 2708 device. 

The controller board requires 
unregulated power supplies of 
+14 V, —14 V, and +8 V; or 
regulated power supplies of +12 V, 
—5 V, and +5 V. The controller is 


ШІ 


- = 


Photo 1: The author's personal computer system. It contains the following commercial- 
ly built equipment: a MOS Technology KIM-1 microcomputer, three 8 K-byte Digital 
Group static memory boards, a Percom LFD-400 floppy-disk controller and two 
Shugart 5-inch floppy-disk drives, a Southwest Technical Products Corporation 
GT-6144 graphics board, an ACT-IA terminal with Leedex monitor, an Olivetti TE-300 
hard-copy terminal, and several Lambda power supplies. Homebrew equipment in the 
system includes a programmer for erasable programmable read-only memories 
(EPROM S), a programmable integrated-circuit tester, a calculator interface, the mother- 
board, and the input/output (МО) interface board. 


Photograph taken by John M Hannam. 


For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to saerifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there аге 64,000 characters 
of random access memory and you сап address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns. there's а 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you “you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 


«ыі 0 ша е 9% 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There's BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 2x 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- ! F 
rized Smoke Signal dealer — he'll be рға to 
demonstrate the Chieftain's high reliability and 


ease of operation. For dealers only, circle 25 


All other inquiries, circle 24 


composed of twenty-seven transistor- 
transistor logic (TTL) integrated cir- 
cuits and the Z5023 universal syn- 
chronous receiver/transmitter 
(USRT) on a 15.24 by 25.4 cm (6 by 
10 inch) two-sided printed-circuit 
board. Low-power Schottky (LS) 
components are used to reduce power 
consumption and minimize bus 
loading. 


Floppy-Disk Drive 

The Shugart 5-inch floppy-disk 
drive comes assembled and tested 
from Percom. А copy of the Shugart 
instruction manual is included in the 
system documentation; it is thirty- 
three pages long, and contains 
schematic diagrams and complete 
specifications for the drive and its 
operating principles. Trouble- 
shooting procedures are also detailed. 

Each disk drive must be set up to 
respond to a specific drive number. 
This programming is accomplished 
by plugging a shunt block into a 
fourteen-pin dual-in-line pin (DIP) 
socket. А seven-pole ПІР switch can 
replace the shunt block; the drive 
numbers may be easily changed using 
the switch. 

Because the Shugart floppy-disk 
drive allows only three drive-select 
lines, the controller board in the Рег- 
com LFD-400 system uses only the 
drive-select lines that are numbered 
01 thru 03. А drive-select line for 
device 00 exists, and can be selected 
by the KIMDOS software; however, 
this line is not usually connected to 
anything. With the addition of the 
proper jumpers to the controller and 
disk-drive boards, a four-drive disk 
system can be configured using device 
numbers 00 thru 03. The Micropolis 
disk drive could be used for this pur- 
pose, since it has a fourth drive-select 
line on pin 34 of the thirty-four-pin 
ribbon cable. 


Functions of the Controller 

The LFD-400 uses a crystal 
oscillator to time the data and clock 
bits from the drive. The data is 
separated from the clock bits and is 
shifted into the universal syn- 
chronous receiver/transmitter. The 
USRT latches each 8-bit byte and sets 
a flag to notify the processor to read 
the byte. For a write operation, the 
USRT sets a flag when it is ready to 
receive data from the processor. After 
the processor has stored the data in 
the USRT, the data is shifted out, 
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Function 


Comments 


VMA always true on КІМ-1 


or use regulated +12 V 
Or use regulated —5 V 
ог use regulated +5 V 


Table 1: Hardware connections from the KIM-1 single-board computer to the 
Percom LFD-400 disk-drive controller. Also given is the function of each line us- 


ed. 


merged with the clock bits, and is sent 
to the drive. 

The controller also takes care of 
maintaining the current sector count. 
The motor-control circuit contains a 
monostable multivibrator (common- 
ly called a one-shot) that turns the 
motor off after about 3 seconds of 
nonuse. The drive select is a 2-bit 
number that is latched and decoded 
to select one of three drive-select 
lines, as discussed previously. The 
drive-select line for device OO is not 
used. The step and direction bits are 
also latched. The track-0 and the 
write-protect lines are buffered for 
the microprocessor. Address de- 
coding is provided for all controller 
addresses and for the 2708s. The data 
bus is buffered with 8835 three-state 
buffer devices. 


Hardware Modifications 

The only incompatibility between 
the KIM-1 and the LFD-400 lies with 
the use of a "low-true" logic conven- 


tion on the 55-50 data bus. In the 
low-true convention, a voltage poten- 
tial of 0.4 V or less is regarded as a 
true or binary 1 logic signal. This 
convention is used because the 8835 
devices are inverting buffers. 

The KIM-1 uses a high-true con- 
vention on its data bus; potentials of 
3.5 V or greater are regarded as a 
true or binary 1 logic condition. To 
remedy this problem, I replaced the 
8835 buffers with their noninverting 
counterparts, 8833 buffers. Since the 
disk-controller board does not have 
sockets, the 8835s had to be un- 
soldered. An alternative method 
would have been to write software 
that accepts and translates the in- 
verted data coming from the con- 
troller, but the software method 
seemed more difficult and error- 
prone than the hardware method of 
replacing the three-state buffers. 

My KIM-1 system has regulated 
voltage sources of +5 V, —12 V, 
and +12 V. I chose to bypass the 
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New easy-to-use educational module. 
Your best ticket tothe microprocessor world. 
Ideal for teaching. Yourself. Or others. 


TI's new TM990/189 University Module 
is a stand-alone learning lab. Fully as- 
sembled and designed for maximum 
hands-on experience. To ease and sim- 
plify learning and teaching. 
Outstanding features include power- 
ful 16-bit microprocessor with easy-to- 
learn, easy-to-use minicomputer 
instruction set; 45-key alphanumeric 
keyboard and ten-digit seven-segment 
display for easy assembly-language 
programming; ROM-resident software 
including system monitor for program 
debug and symbolic assembler; audio 
cassette interface; easy-to-add EIA 
and TTY interface; 1K-byte RAM ex- 
pandable to 2K; 4K-byte ROM and 
2K-byte expansion EPROM socket; 
16-bit programmable I/O controller; 
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user addressable LEDs, and sound 
indicator. 

А 570-page tutorial text accompanies 
the module. It is a detailed guide for 
self-paced learning. Or the basis for a 


OPTIONAL ACCESSORIES 


TM990/189 Kit K1 $72.00° 


Ап 1/0 expansion kit that provides the fol- 
lowing aptions 10 ТМ990/189: 
1. Asynchronous Communication port 
2. On-board relay for audio cassette 
interlace 
3, Off-board CRU expansion 


TM990/189 Kit K2 534.00" 


А RAM expansion kit that will double on- 
board RAM from 1K bytes to 2K bytes. 


“U.S. prices, subject lo change wilbout notice. 


TEXAS INSTRUMENTS 


INCORPORATED 


three-hour university course. Chapters 
include an overview of microprocessors; 
programming exercises; assembly lan- 
guage; memory systems; I/O concepts 
and designs; software engineering; 
product development; a variety of lab 
experiments, and much more. Also with 
the module: a 300-page user’s guide. 

The University Module complete with 
tutorial text and user’s guide is 
only $299.00.* 


To order your University Module 
contact your nearest 
authorized TI distributor. | Fifty Years 
For more information, | tnnovation 
write Texas Instruments о 
Incorporated, Р.О. Box 
1443, M/S 6404, Houston, 
Texas 77001. 


LFD-400 regulators for +5 V and 
+12 V and drive the circuits that re- 
quire these voltages directly from the 
system power supply. I fed the 
—12 V source into the —5 V 
regulator on the LFD-400 to obtain 
that regulated voltage. 

The only other modification re- 
quired was due to a problem with the 
oscillator circuit, which did not 
always start when the system was 
powered up. To correct this, I short- 


2a 


Hexadecimal! 
Address 


CODD — 7 Ш Status: 
it 


circuited the 0.001 ДЕ capacitor near 
the crystal, effectively removing it 
from the circuit. According to the 
engineers at Percom Data Corpora- 
tion, no one else has reported this 
problem. 

There are five ten-pin Molex con- 
nectors on the controller board. 
Mates for these are available from 
Percom; however, it may be more 
convenient to simply remove the Mo- 
lex connectors and replace them with 


Function When Used as Input 


0 = 1 means disk unit ready to send byte to computer 
at address CCO1 during read operation 
bit 7 = 1 means disk unit ready to receive byte from computer 
at address СС01 during write operation 
Address used to transmit data from disk drive to computer during read 


operation 


During read operation, bits O thru 3 contain current sector number in 


binary 


Drive status byte : see table 2b. 
Accessing this location with a load instruction (LDA) causes a read 


operation to take place 


2b 


Bit Value Meaning 
Write-protect notch in disk 
covered; disk is pro- 

tected 

Head is at track 0 

Drive motor is on 

Drive circuit is ready to 
write to disk 

Sector pulse; drive detects 
sector hole 

Index pulse; drive detects 
special index hole 

Binary number of drive 
selected (01 thru 03) 


Hexadecimal 
ddress 


ccoo 


Table 2: Memory addresses used by 
the LFD-400 disk-controller Бойға, 
Communication takes place between 
the disk and the computer via 
memory-mapped bytes as listed. Table 
2a gives the function of 5 bytes used 
for input from disk to computer. Table 
2b defines the permissible values of bits 
in the drive-status byte (hexadecimal 
location CC03). Table 2c gives the 
function of 7 bytes used to control out- 
put from the computer to the disk. 


Function When Used as Output 


Defines value that controller will recognize as the SYNC byte at the 


beginning of a read operation; hexadecimal FB used in Percom format 


CCO1 
CCO02 


operation 


Address used to transmit data from computer to disk unit during write 


Defines value that controller will recognize as the filler byte (written 


after trailer until disk motor turns off); hexadecimal FF used in this 


software 

CCO3 
bit 4 = 

bit 5 = 


Data to select drive and head-movement direction: 


direction of head movement: 1 = іп, Oz out 
step pulse bit; causes data-transfer head to 


E to next track in direction given by bit 4 
bits 6, 7 =binary number of drive to be selected 
Accessing this location with a store instruction (STA) causes a write 


operation to take place 


Accessing this location with either a load (LDA) or store instruction 
causes a motor-on pulse to be sent to the disk drive 

Accessing this location with either a load or store instruction causes a 
motor-off pulse to be sent to the disk drive 
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another type. The pin numbers on the 
controller board and the KIM-1 
equivalents are given in table 1. 


Software and Hardware 
Interaction 

All- communication between the 
microprocessor and the disk con- 
troller takes place through hexa- 
decimal memory addresses СС00 
thru CC06. Because address lines А4 
thru А9 are not decoded, addresses as 
low as hexadecimal CC10 to CC16 
and as high as hexadecimal CFFO to 
CFF6 also respond identically; but 
these addresses are not used. A com- 
plete list of controller addresses and 
functions is found in table 2. 

The data on each floppy disk is 
arranged in thirty-five tracks or con- 
centric circles. The motor rotates the 
disk at 300 rpm — one rotation takes 
200 ms. Each track is divided into ten 
sectors in this hard-sectoring scheme. 

In hard sectoring, the sector 
boundaries are detected by means of 
physical holes punched through the 
recording surface of the disk. As the 
disk rotates, these holes pass between 
a light-emitting diode (LED) and a 
photoelectric detector. Percom 
floppy disks have ten sector holes 
evenly spaced around the hub hole of 
the disk, with a single additional 
index hole placed halfway between 
two of the sector holes. This index 
hole is used to identify one sector on 
the disk as sector 0. Timing circuits in 
the controller detect the shorter 
distance between holes when the 
index hole passes the photodetector, 
When the index hole is detected by 
this method, the sector counter is 
reset, 

Each sector occupies one tenth of 
the circumference of a track on the 
disk and passes across the disk data- 
transfer head in 20 ms. Data is writ- 
ten to the disk at a rate of 1 byte 
every 64 ys, theoretically giving room 
for up to 312 bytes per sector, It is not 
possible to fully use these 312 bytes. 
The Percom format uses a maximum 
of 287 bytes for leader, header, useful 
data, and trailer, with the data length 
variable from 1 to 256 bytes. Table 3 
details the format of data stored in 
each sector. 

Each track on the disk has ten sec- 
tors. The sectors are numbered in 
decimal from 000 to 349. In this three- 
digit numeral, the two high-order 
digits denote the track number in 


Aissing 


WORD PROCESSING 
QUALITY OUTPUT 
for the Apple Il is now affordable with 
IBM's Electronic Typewriters - Models 
ЕТ50 (proportionally spaced), 60, and 
75. Our “Missing Link” plugs directly into 
Apple's I/O BUS and to the IBM electron- 
ics. It's fully isolated; uses no solenoids, 
linkages, baseplates, etc; does not affect 
normal typewriter operation; does not 
void ISM's warranty or the availability of 
an ІВМ maintenance contract. The intelli- 
gence on the card handles everything 
totally "transparent" to the user. 
w (No peeks, pokes, etc.) IBM's 
attractive purchase plans on 
these sophisticated 
typewriters further reduce 
the barrier to Apple |! 
Word Processing. 
The ET50 and 60 
are currently priced 
at $1,590, leasing 


WORD PROCESSING QUALITY INPUT 

for Wycliffe Bible Translators (a 3500 member missionary 
organization which has already translated the New testament into 
over 100 languages) was the major design criteria in the develop- 


ment of the РТР (Programmable Text Processor) language and Manu- V at $85 per 
scripter word processing program. Since their conception in 1976, month, and 
PTP and MANUSCRIPTER have evolved within Wycliffe and are now several time 


pay plans are 
available. Check 
with your local 
IBM sales 
represent- 
ative for 
exact 
prices. 


working on 8080, Z80, and PDP11 computers. The newest 6502 version | 
for the Apple li incorporates all of the sophistication and ease of use gained 
by this experience. (All the normal features as well as "virtual" disk storage, 
merging of names and addresses, assembling new text automatically from a 
paragraph library, conditional hyphenation, global search and replace, and 
much much more). The 130 page manual offered below describes all the features. 


To locate your nearest dealer or to place your order: 
CALL TOLL FREE 1-800-854-2003 ext. 895 

IN CALIF. CALL 1-800-522-1500 ext. 895 

О MISSING LINK (2 $225.00 

Г] Missing Link Technical Manual @ $2.50* 

ПІ Manuscripter Word Processing Program @ $195.00 
O Manuscripter Manual (2 $9.95* 

*Fully credited toward purchase 
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purely for their entertainment value. Obviously the cost of all this free literature is ultimately paid 
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ер 


which the sector is located. The low- 
order digit specifies the sector within 
the track. When we prefix this three- 
digit numeral with the number of the 
disk drive, we obtain the external 
drive/track/sector (DTS) number, a 
four-digit quantity which is stored in 
binary-coded-decimal (BCD) form in 
2 bytes. 

For use in actual disk-addressing 
operations, the external DTS number 


Field 
Name 


Length in 
Bytes 


Leader 

Sync 

Current DTS 
numbar 

Backward link 

Forward link 

Byte count 


16 
1 
2 
2 
2 
1 
2 
1 


Target address 
File type 


Data 
Check sum 


1 to 256 


sync byte 


Ny N 


Trailer 


Binary zeros 
Hexadecimal FB 10 indicate start of data 
Drive/Track/Sector numbers of this sector 


is reformatted into a binary, internal 
drive/track/sector number. The in- 
ternal DTS number has the following 
properties. The number of the disk 
drive (1 thru 3) is stored in binary 
form in the 2 high-order bits of the 
first byte of the internal DTS number. 
The track number (1 thru 34) is stored 
in the 6 low-order bits of the first 
byte. The individual sector number (1 
thru 9) is stored in binary form in the 


Contents 


DTS number of previous sector in file 

DTS number of next sector in file 

Length of data in this sector, in hexadecimal (00 means 
hexadecimal 100) 

Address of memory from which data was written 
Indicator of the nature of the data 

Data being stored 

2-byte cyclic redundancy check sum of all bytes after 


DTS number of first sector of this file, or execution 


address if this is last sector in this file 


Table 3: Table of sector fields and format. The drive/track/sector (DTS) number, 
stored here in intermal binary format, points to a given sector. 
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WORD PROCESSOR 


The best is now even better... 


New Features 


New Commands 
New Capabilities 


New Manual 


SPECIAL PACKAGE INCLUDES: 


e Wp Daisy™ word processor 

e Mail Merge" mailing list package 

e |/О5 operating system 
full CP/M™ & CDOS 
compatability 


Includes 


— Diablo, Spinwriter and 


Qume support 
— Printer spooling 
— 30 programs 


СРАМ" 
ТМ ої Digital Research 
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Circle 330 on inquiry card. 


second byte. 

While the reformatting of the drive 
and track numbers from external to 
internal format involves only a sim- 
ple decimal-to-binary conversion, the 
reformatting of the sector number 
employs a technique called alter- 
nating-sector addressing. 

Why is alternating-sector 
addressing necessary? The sectors of 
the spinning disk pass under the 
read/write head consecutively, and 
there is no time between sectors dur- 
ing which the disk-operating system 
can perform housekeeping functions. 
While KIMDOS is performing the 
housekeeping routines for one sector, 
the next sector is already passing the 
head. Since housekeeping and sector 
reading cannot take place simulta- 
neously, reading the sectors in se- 
quential order would require the 
computer to wait for a full rotation of 
the disk to occur to read the sector 
that passed the head during house- 
keeping. Since every sector must be 
treated this way, only one sector 
could be read during each rotation of 
the disk if sectors were to be read se- 
quentially. To remedy this problem, 
the sequential sector numbers are 
converted into alternating sector 
numbers. 

KIMDOS reads or writes alternate 
sectors on the disk: the disk must 
rotate twice for all sectors on the 
track to be read or written. The order 
of physical sectors is therefore not the 
order of logical sectors. In the two 
complete rotations of the disk, the 
physical sectors are read in the 
following order: 0, 2, 4, 6, 8 (first 
rotation); 1, 3, 5, 7, 9 (second rota- 
tion). Sectors are accessed alternately 
to allow time in between data- 
transfer operations for executing 
housekeeping routines. 

Each sector contains а sector 
header that holds information about 
the sector and the file of which it is a 
part. The first two bytes of the sector 
header contain the DTS number of 
the current sector; this is used to 
assure proper head position when 
reading. Each sector is linked via a 
forward pointer to the next sector and 
via a backward pointer to the 
previous sector. A forward pointer 
equal to 0 indicates the last sector in a 
file; a backward pointer equal to 0 in- 
dicates the first sector in a file. 

The header also contains a data- 
length byte, a file-type byte, and the 
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The сааат Machine offers 
more at its price than any other 
personal computer on the market 
today. 


Consider these features: 9K RAM, 
with 14K BASIC in РОМ, 53-Кеу 
typewriter keyboard. A fine resolu- 
tion picture, generated on your 
television set or monitor in 8 colors! 


ж 


Тһе only computer with color, 


sound, user programmability 
and expandability at $599. 


A built-in, dual-track cassette tape 
deck with 1500 baud rate, for APF's 
digitally recorded, `` saturated’ 
tape programs. A built-in sound 
synthesizer, And two, built-in, 
game style controllers, with 
joysticks and numeric keypads. 


When you want to go beyond 
APF's library of educational, home- 
and-personal management or 
entertainment programs...when 
you want to create your own pro- 
grams...you can. The Imagination 
Machine is programmable in 
BASIC and 6800 machine lan- 
guage. The Imagination Machine 


is also expandable. Just add our 
"Building Block", an optional, four- 
port expansion device, and you 
can hook up a printer, telephone 
modem, and additional memory 
cartridge or mini-floppy disk drive. 
For the name of your nearest 
Imagination Machine dealer call, 
TOLL FREE: 1-800-223-1264. (New 
York residents call: (212) 758-7550) 
or write: APF Electronics, Inc. 444 
Madison Avenue, N.Y., N.Y. 10022. 


$599. Manufacturer's suggested retail price. 


aii F—electronics inc. 


"YOUR LIFE WILL NEVER BE THE SAME.” 


See us at NCC, Booth 85 


(3a) 1 millisecond (3b) 2 milliseconds 


Photo 1: А 5-second exposure with ASA 64 Ektachrome brings out significant 


coronal detail twice per 25-exposure cycle. 


Photo 2: A minimal length exposure shows the beginnings of some promi- 
nence detail and the inner corona. This exposure corresponds to the shortest 
nominal exposure time, 1 ms plus the minimum trigger-pulse width of 20 ms. 
The electromechanical system which is the Nikon MD-2 Motor Drive unfor- 
tunately has a minimum shutter-open time on the order of 20 ms. Thus the ex- 
posures nominally programmed at 1, 2, 5, and 10 ms were actually on the 
order of 21, 22, 25, and 30 ms. 
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(3c) 5 milliseconds (3d) 10 milliseconds 


Text continued from page 6: 

With this crucial timing step com- 
pleted, I turned my attention to re- 
fining the Pascal program shown as 
listing 1 in the March 1980 BYTE 
editorial. These refinements included 
one conceptual change and some 
trivial changes in the experiment's 
design. 

The conceptual change was that of 
adding a single long exposure made 
during the "slack time" interval at the 
end of the eclipse sequence during 
totality. As noted earlier, the model 
for the eclipse photography sequence 
used two manual inputs: one to start 
a sequence of diamond-ring ex- 
posures followed by automatic total- 
ity photography, and a second 
manual input to start the final 
diamond-ring sequence after a "slack 
time" Ғог synchronization. My con- 
ceptual change was to open the shut- 
ter of the camera during this slack 
time, thus allowing one extremely 
long exposure to take place while 
waiting for the second manual input. 
Thus by specifying a smaller number 
of exposures during totality and a 
longer slack time, I would obtain this 
one long exposure. 

The relatively trivial changes began 
with the alteration of the table of ex- 
posure times to provide a total of 
twenty-five different times instead of 
ten. In making this change I used the 
UCSD text editor to change the name 
of the table in every occurrence 
throughout the program. | also 
changed the initialization to provide a 
1, 2, 5 sequence of exposure times in 
each decimal order of magnitude. 
(See photo 3's captions for the values 
resulting.) 

Another relatively minor change 
was to allow multiple tries at аПоса- 
tion of the exposures, rather than fall- 
ing inexorably into a run of the 
photography sequence. This change 
proved quite useful in the field where 
it provided a means of verifying that 


(3e) 20 milliseconds (3f) 50 milliseconds (3g) 0.1 second 


the computer had not died in the last 
minutes prior to totality, The pro- 
gram also had to be modified to talk 
to a 40-character-wide field on the 
Apple II video display instead of the 
80-character width available on the 
terminal I normally use. This change 
amounted to condensation of the 
texts displayed during the allocation 
procedures, The final form of the pro- 
gram as used by the shores of Lake 
Jipe on February 16, 1980 is shown in 
listing 1. 

The final equipment check prior to 
leaving was the verification that the 
display on a 2-inch diagonal Sanyo 
television screen was adequate. А 
jumper cord once used to interface 
between a tape recorder and my old 
homebrew computer provided the 
means for routing the output of the 
Apple's auxiliary RF modulator to the 
Sanyo television. The display 
wavered a bit when running on the 
portable generator. It was a tiny 
display but adequately readable for 
my purposes. 

After this crucial experiment, the 
final detail was to make redundant 
copies of my eclipse application pro- 
gram's disk, as well as the UCSD Ap- 
ple Pascal system's disks Арріе1, Ар- 
ple2, and Apple3. Redundancy was 
important. If I were to have a direc- 
tory crash due to dust or dirt while on 
the other side of the equator 11,000 
miles from home, a second chance 
would have been well worth it. 

On Tuesday morning February 5, 
we hastened to Boston where the air 
travel to Kenya began with a trip to 
New York's Kennedy Airport. The 
party at this time consisted of myself, 
Tully Londoner, Norm Whyte, and 
Laurel Allen. Rick Lutman, the fifth 
member of our party, would join us 
in Nairobi. In due course we boarded 
Pan American's flight 190, an 18-hour 
international puddle jumper with 
stops at Roberts Field, Liberia, and 
Lagos, Nigeria. The computer equip- 


ment and telescope mount in addition 
to trunks and pack frames full of 
clothes, sleeping bags, and tools con- 
stituted our luggage. 

On reaching Nairobi at about 8 PM 
that Wednesday, we met our guide, 
Iain Allan, and his associate Vince 
Fayad. Iain does business as Tropical 
Ice (Mountain Guides) Ltd, Post Of- 
fice Box 57341, Nairobi, Kenya. 
Making the connection with lain was 
the only redeeming virtue of an other- 
wise hopelessly botched set of travel 
arrangements made by our US travel 
agents (who shall remain anony- 
mous). Iain was our guide to the 
wilds of Kenyan culture for the next 
two weeks. His good humor and 
knowledge of local flora, fauna, and 
climate are highly recommended to 
anyone traveling in East Africa for 
purposes of game trekking or 
technical mountain climbing. Iain 
wrote the guidebook on Mt Kenya 
and other climbs in Kenya. He also 
frequently guides technical climbing 
trips on Tanzania’s Kilimanjaro, 
when not tackling various other 
challenging rock climbs in places as 
diverse as Nepal and Yosemite. 

As in any trip of this kind, there 
were some difficulties. The most 
significant (and in retrospect, com- 
pletely avoidable) difficulty was the 
need to post a 30,000 shilling bond on 
our equipment with Kenyan customs 
on entry. We later had to recover our 
customs bond on departure (minus an 
exorbitant 10% fee exacted by the 
local branch of a major US multina- 
tional bank). The fact that we had to 
post a bond at all was due to an un- 


Photo 3: Black and white reproductions of the entire 
series of different exposures taken with the aid of the 
final version of the Pascal control program for the 
camera. Times are nominal shutter-open intervals 
stored in a table in the program. Actual times reflect 
a fixed lower-limit overhead of approximately 20 ms. 


(3h) 0.2 second 


(3i) 0.5 second 


(3)) 1.0 second 


(3k) 2.0 seconds 


(31) 5.0 seconds 


(3m) 10.0 seconds 
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fortunate mistake by one of our раг- 
ty, a slipup which can possibly be 
avoided by readers in similar cir- 
cumstances. 

When listing personal computer 
equipment being carried for such an 
expedition, never ever list its 
monetary value or speak of its value. 
To satisfy US customs, all you need is 
a list of serial numbers of your per- 
sonal equipment carried abroad. This 
list can be used to advantage when 
entering another country. But if you 
give the customs officer at another 
country the list of items and values 
you prepared for your insurance 
agent, it is like waving a red flag in 
front of a bull. 

We had to post a customs bond on 
Norm's equipment using credit cards 
to obtain nearly $4000 in cash, then 
retrieve the cash bond at the end of 
the trip by pleading lack of time to 
Kenyan customs officials in order to 


get all the paperwork completed by 
our departure. We wasted two out of 
sixteen days figuring out all the 
"catch-22"-style sophistries of this 
problem. 

Kenya is a very British relic of a 
former era, where dual languages of 
Swahili and English dominate. lain 
pointed out that it would have been 
much more complicated in several 
countries in which he has traveled 
for purposes of mountain climbing. 
In one Asian country he has visited 
for climbing, [ат points out, there is 
not even a recognizable set of paper- 
work to be filled out. It was quite a 
relief to get back to a (relatively) sane 
United States at the end of the trip. 

So much for the bureaucratic pro- 
blems of taking computers abroad to 
equatorial Africa. What about the 
engineering problems? We did as 
thorough a job of preparation as we 
could, yet would the computers and 


generator still play together when we 
reached our final encampment on the 
shores of Lake Jipe in Kenya's Tsavo 
West National Park? 

We answered this question by an 
ancient technique: crossing fingers 
and applying power. We arrived at 
Lake Jipe 2 days before the eclipse, 
after a 6-hour trek over some incred- 
ible roads in lain’s Volkswagen bus 
with trailer in tow. The computers 
were inside the bus with seven human 
bodies and food packed with solid 
CO, in the famous Tropical Ice Box. 
All the rest of our gear was carried in 
the trailer. The roads we traveled 
from Amboseli to Lake Jipe included 
one 5-mile stretch of a semi-improved 
lava flow, an unmarked dead end 
which looked like the main road of 
two alternatives, and other 


miscellaneous “hazards” like herds of 
elephants and troops of baboons. 
The day before the eclipse, Norm 


Photo 4: A view of the equipment set up at the Tsavo West National Park campsite on the shores of Lake Jipe. Norm was using a 500 
mm reflex lens with his camera; I was using my 1000 mm reflex lens, The two Nikon cameras were mounted on the equatorial 
telescope mount carted to Africa along with the 110 VAC generator in Norm's homebrew plywood shipping trunk. The Apple Pascal 
system is shown sitting in the bottom of its carrying case on top of a trunk. 
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;MULTI-USER 
MULTI-TASKING | 
MULTI-PROCESSOR 
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Listing 1: This is the final version of my Pascal Eclipse Control Program as used іп 
Kenya, February 16, 1980. Major changes from the previously published version in- 
clude filling in the details of real-time execution and modifying the exposure table to 
provide twenty-five shots instead of ten. Also added was an interactive option to 
reenter the the exposures allocation phase so that different combinations of diamond 
ring and totality exposures could be tried. Initialization now puts in a symmetrical rising 
and falling sequence of exposure times from 1 ms to 10,000 ms. All interactive texts 
have been adjusted so that they will fit the 40-character width of the Apple's built-in 
video display. 
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г kx = mardin rer frame in totality 2 
C Theorens! 2 
4 d2ed3 derived from table of diamond ring frames 2 
t А derived from table of totality frames ) 
t 2 = (62 t d3)0/2 2 
C в = d2 / 2 2 
С а= 1-6-1 2 
t х=(а- А) n 2 
г 2 
t PROCEDURES Detailed Here йге... 3 
t initialize 1 
С normalize J 
р COMPLETED 12/16/79 2 
2 
C Яфег 3i Fill іп the simulated details... 2 
C Create a progran which uses the results of ster 3 Lo J 
Ё чо through a detailed time line of the exreriment on Paper 2 
4 (or terminal screen). Each event (shutter transition 2 
C оғеп-->с1о5е or close--^»oPen will be marked by a rerort of 2 
с its nature and tine of execution relative to <start> signal ) 
2 
C PROCEDURES Detailed Here Are... 2 
4 await сие 2 
€ diamond.rins.burst 2 
{ totality э 
i) 
{ Беер 4: Adart to real time control - ) 
[ Put in augmentations of the software to actually demon- 3 
г strate oreration with the Nikon F2A camera via a relay э 
г Plusded into the Apple II Game Paddle Socket 2 
4 THIS IS THE FINAL FORM OF THE PROGRAM TO ВЕ USED IN THE 2 
C FIELD CONTROLLING THE EXPERIMENT... 2 
t Necessary ster! determining a method of neasurins tine 2 
г intervals from the CPU clock which is consistent with UCSD 2 
Т Pascal. Possibly use assembly lansuage subroutine. 2 


PROGRAM eclirsge.meonitor.simulation: 


CONST 
hinimus_Pulse_width = 20 Cmilliseconds 1]; 
overhead_duration = 210 (milliseconds)i 
oren_shutteraddress = ~14295 Csets АМО output to 91430 
close.shutter.addrass = -16296 Cresets АМО output to "ОСЫ 
POasl.rinsd.dela«w = 500 tmilliseconds}? 


TYPE 
seconds = INTEGER? 
milliseconds = INTEGER; 
absolute_time = қ 
RECORD Listing 1 continued on page 58 
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fired up the generator to supply 
power. We then set up our respective 
Apples. We naively thought that final 
programming details could be ac- 
complished that day sitting in the 
tropical sun. But our preparations 
had neglected to include a canopy or 
sun shade. Norm’s Apple worked 
quite well in the heat, perhaps 
because he had rigged up a sort of sun 
shade using his towel, two camera 
tripods, and a large piece of gaily col- 
ored cloth. 

My Apple, however, had been bak- 
ing in its carrying case all morning 
before I set it up. Its integrated cir- 
cuits were hot to touch even before І 
turned it on. I turned it on and Pascal 
booted as usual. I entered my eclipse 
program and proceded to check it 
out. But after one or two allocation 
runs, the operation of the program 
was rather unusual and erratic. Ав 
often happens in such situations, 1 
cycled the power switch in order to 
reboot the system's software. With 
this, the system simply refused to 
operate in a normal fashion! After 
leaving the system off for about 2 
minutes, І was again able to get it 
started. But it crashed again more 
quickly. 

My conclusion was that the direct 
sunlight was baking my computer, 
giving it the electronic equivalent of 
the sunbum I was so carefully 
avoiding for myself. It seems that Ap- 
ples do not work too well when tem- 
peratures are elevated to the point 
where components are too hot to 
touch. I estimate that the surface 
temperature of the main board at this 
time was in the range of 150? to 
180°Fahrenheit (66° to 82° Celsius). 
Noting the excessive heat, I just turn- 
ed off the system and thought about 
strategies for keeping it cool and out 
of sunlight until the eclipse happened. 
That evening after sunset and before 
the nightly parade of hippos began, ] 
verified that the computer was still 
functional. 

As it turns out, heat was not a 
problem the next day, February 16, 
1980. The day of the eclipse broke 
with a solid overcast, not an 
auspicious beginning. If first contact 
were to have occurred at 8:30 in the 

Text continued on page 66 
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WANT TO BE KING 
OF THE HILL? 


Treat Yourself Royally with GIMIX 


Unique and Incomparable Boards Listing 1 continued: 
and Systems... DIP-switch Ын. үө i apona? 
for use with both 5550 6800) and Lhousandths ! milliseconds 
55500 (6809) Systems (SWTP. etc.) "m- m 
32K STATIC RAM BOARD E — ag 
RECORD 
н s 59590 стеле Айган (can be disabled) duration $ milliseconds: 
* Low Power 21141. RAMS (2 АМР TYP. for 32K) pem Sc 


* Write Protect 
* Fully Socketed for 32K 
a Gold Bus Connectors 


&trind.Pointer = TSTRING} 


UAR 
16K. . $328.12 5 $ STRINGC 1287; 
crash. ahead + BOOLEAN, 
24K. . $438.14 m 
an. inteser $ INT К; 
32K. .$548.15 
мәл 4 INTEGER; 
16 & 24K Verslons аге socketed for 32K and require sidma i INTEGER; 
only additional 21145 for expansion, which ring $ ¢secondsthird >? 
All GIMEX Memory Boards are assembled, burned-in, 
and tested at 2МН2. Aebee absolute. tine; 
FACTORY PRIME STATIC RAMS n р 4 е 
second contact rina absolute timet 
third cantact_ring absolute time? 
21141 450 пѕ...95.90 200ns.... $6.90 ше omen ciet 
4044 450 ns....$5.90 250ns.... $6.90 Lime. totalitw absolute. time; 
Add $5.00 Handling on Orders Undar $200.00 marsin.time absolute_tine} 


absolute time; 
absolute.time; 
absalute.time:t 
absolute.time;i 


THE UNIQUE GIMIX ror 
80 x 24 VIDEO BOARD squid TS 


өт Фо ес BO оо to po еб же 99 99 тт т» 94 


* Upper and Lower Case with Descenders dunay | absolute-time; 
Lotal.elasrsed.time absolute. time! 
i ПШ amies быйан Cells Lotal.duration absolute.timei 
ж Х-Ү Addressabie fodun Cursor йын» 2 exrosuresi 
: 1.есіі ' $ 
К is the ONLY Video Board that — MÀ ap mmm 
gives you Software Control of: current.shot 2 exrFosuresj 
"5 PRIMIS БАМ улага кл = LY Luentw.five.shots : PACKED ARRAYLO..243 ОҒ an.exeosure.detaili 
ә Selecting 256 Displayable Characters from 384 iransient.shots $ PACKED ARRAYCO..1] ОҒ ап.ехғоцге detail; 
available. 


* Normal or inverse video, full or reduced intensity «<<< opening “EUTILS.TEXT>>>> 
gr combinations of these by both ASCII Code an 


it 8. C Miscellaneous routi ed th shout th ч 
. GHOSTabilty — multiple boards at the same ad- | c -=> new rade — 2 ) т" — as 
= C -==> веі. гаг аве ег 2 
- y ‘decoded, о occupies only 2K of address space | С ---> error.abort ) 
ayes sockel Gold bus connectors, C ---> subtract.time ) 
Assembled, Burned-in, and Tested at 2МН2. C ---> divide.time ) 
Deluxe Version.................$458.76 | c Lg S. + 
C > Print.tine 2 
Without RAM Character Generator . . $398.24 | с -— ) 
Other Video Boards from ......... $198.71 | € == : 
[ C — ) 
г =--> H 
FRQCEDURE new. rase; 
CLASSY VAR 
stuff : STRINGC 242; 
CHASSIS clear.screen : CHAR; 
* Ferroresonant Power Su (o ВЕСІМ 
* Heavyweight Aluminum Cabinet with fan and рго- stuff t= ' / $ 
visions for two 5" disk drives. Clear_screen {= CHRC24)i 
* 6800/6809 Mother Board, fifteen 50 ріп and 8 ПІР- WRITELN( clear_screenrstuff )i 
switch addressable 30 pin slots — Gold Plated WRITELNC^ ^); 
Pins. Fully decoded. enne ss $798.19 WRITELNC"^ №»; 


УАТТЕСМ 6) 


With Baud Rate Generator on Mother Board... $828.19 END Cneu Pade); 


32K SYSTEM Incomparable Fe (t 9 


ata Comparable Price! . РКОСҒІНІНЕ set -parameter VAR Lime : absolute.time)i 


Includes: Chassis, 6800 CPU, 32K oard VAR 
Choice of UO Gand a.strind : STRINGEL 1287; 
i : INTEGER; 
16K Version of ароув....... $1,374.49 көгіс Т Раа ан 
day write, or see your dealer for detalls and prices on our decimal_count $ INTEGER? 
range of Boards and Systems for the SSS0/SS50C bus factory result : INTEGER; 


ir AG Power Control Products for all computers. 


PROCEDURE әдб. а_ 919160 position : INTEGER ); 
Inc, VAR 
fagit : INTEGERs 


60609 BEGIN 
Б) W. amh Place a, НН о ы disit із (ORDCa-strinatrosition])-ORDC^O* J); 
Тһе Company that delivers. 7 UM "T 
Quality Electronic products since 1975. өнеді қ 
GIMIX and GHOST* аге Registered Trademarks Listing 1 continued on page 60 
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MICROTEK | 


ELIABILITY 
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The subLOGIC 
FS1 | 
Flight Simulator* 


is just one 
application of 
our fine 
graphic 
software. 


Other — 
applications 
can be yours! 


Choose from a coordinated software 
and hardware collection to fit your 
graphic needs... 


SOFTWARE 
А2301 animation package for the 


Apple 1 ($45 on cassette, $55 for disk). 


8080/280 3D package for most $100 
systems (541 on tarbell cassette or 
paper tape, $51 on 5" North Star disk, 
or 552 on 8" CPM disk). 


HARDWARE (S100) 


Biotech CGS 808 $399 
Matrox ALT-256 $395 
Matrox ALT-512 $595 


Write or call for an informative catalog 
describing these and other graphic 
products and their easy use in your 
applications. 
Most subLOGIC software is ай your 
dealer's. If he doesn't stock it, order 
direct from subLOGIC. Add $1.25 for 
UPS or $1.75 for first class mail. Visa 
and Mastercharge accepted. 


*The FS1 Flight Simulator is available 
for Apple I! and TRS-80 Level I & 11 
tor $25 on cassette. 


(217) 359-8482 | | 
СШ О) 
сә) JL Box V, Savoy, 1L 61874 

The engineering and graphics experts. 
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Listing 1 continued: 


decimai.count t= decimal_counlt + 1; 
IF decimai_count < 4 THEN 
BEGIN 
Lime.thousandths іс tine. lhousandths 
+ ((1000 $ digit) DIU factor); 
factor іс 10 Ж factor 
ENU 
ЕМІ 
ELSE Cbefore period?) 
tine units t= (time,units Ж factor) + digit 
ЕМС; 


BEGIN Cset_raraneter } 


PAGEC OUTPUT ); 
time.units t= Oi 
tise.thousandths іс 0; 
WHILE ((Ctine.unitszO) AND { tine. thousandths=0)) DO 
BEGIN 

factor t= 10; 

deciBal.count іс 0; 

Period ‘= FALSE; 

URITELN( 5)? 

READLN( s. string)? 

FOR i t= 1 TO LENGTH( a string) nO 

BEGIN 
CASE a.strinsCil OF 
407 971% »* 2? »* 3 »* 4* »* 5^ »* b* s» *7"* »* B? »'92* 4 
add.a.disit(i)i 
^A d 
Period із TRUE 
END 
END 
END CUHILE) 
END Cset_raraneter 3% 


PROCEDURE error_abar li 

BEGIN 
maximum t= 2503 
total_eclirse = 200% 
rind.frases іг 25; 
URITELN( "Unr ecoverable error іп data’ )? 
crash.ahead із FALSE 

END; 


PROCEDURE subtract.time(a»b ! absolute_time? VAR c { absolute.time); 


BEGIN 
c. thousandths іс a.thousandths ~ b,thousandlihs; 
Sigma ‘= Oi 
IF c.thousandths < О THEN 
BEGIN 
c«thousandths {= c.thousandths + 1000; 
sigma іс -i 
ЕМП: 
c.units t= a.units 
ЕМП; 


PROCEDURE divide timet 
UAR a t absolute.tine; 
b % absolute_tine?s 


— b.unils + Sidha 


n : INTEGER 
}; 
СГ ә «&-- b DIV в 3 
UAR 
рға $1 INTEGERL 153; 
BEGIN 


a. thousandths іс 0; 
a.units іс 0; 
а іс b.units; 
Ж 1000; 
+ b.,thousandthsi 
DIU п; 
DIU 1000; 
432768 THEN 
nits = TRUNCI e)? 
- (1000 3 P); 
32768 THEN 
housandths t= TRUNC(P) 


е ло СЕ ла зо з 


to ее еее 


ed 


«9 9" uuw'vs tg 


ENI $ 


FROCEDURE add_timeta»sb | absolute_timei ЧАК c { absolute time)? 
REGIN 
sidma іс a.thousandths + b,thausandths; 
c.thousandths іс sidma MOL 1000; 
c.units ік a.units + b.unitis 
END; 


+ (sigma DIV 1000) 


PROCEDURE prinl.time(a 2 absolute time)? 

VAR 
210002100 % STRINGL 12: 

BEGIN 
IF a.thousandths < 100 THEN 21000 іс 'Q' ELSE 21000 f= 7”; 
IF a.thousandths < 10 THEN 2100 {= 70” ELSE 2100 t= ''5 
IF LENGTH(s) > 25 THEN в f= СОРҮ(ө,1»25% 
WRITELN( s»8,units»^ ." »z1000»z100»a.thousandths ) 


Listing 1 continued on page 62 


MiicroAge. 
COMPUTer STOIeS 


MicroAge Computer Stores were de- 
signed for the 805... and beyond. 
Designed to provide solutions, not 
just to sell hardware. From systems 
integration fo easy-to-use application 
software. From research and develop- 
ment to warranty service and repair. 


1220 Melbourne Or. 
Hurst. Texas 


Paradise Valley Mall 
[Cactus Rd. & Tatum Blud.] 
Phoenix. Arizona 


2525 М. Scottsdale Rd. 
Scottsdale, Arizona 


From systems consulting to training 
and installation. In ail these, we are 
the acknowledged leaders, the in- 
dustry pioneers. The model for all 


5 a E à 
[i \ | [ Мам” 
1 | 


Richardson. Texas 


Spring Valley Rd. & Cait St. 


computer stores of the future. 
Don't just take our word for it. Visit The 
MicroAge Computer Store nearest 
you. You'll leave with a whole new 
idea about what a computer store is 
all about... and will be for years to 
come. 


Circle 32 on inquiry card. 


24 Wesi Camelback Rd. 
Phoenix. Arizona 


2612 East Broadway 
Tucson. Arizona 


For franchise opportunities, contact the director of franchising, (602) 967-1421. 


Circle 33 оп inquiry card. 


RAYGAMCO 


Listing I continued: 


END; 
<<<< opening "ENORHAL , TEXT>>>> 


PROCEDURE normalize „tinina? 
UAR 
i $ INTEGER; 


PROCEDURE sum.umr.rins(irins? INTEGER; VAR ring „total і absolute time }i 
VAR 
indexsi 2 INTEGER; 
this.rins : absolute_time} 


REGIN 
rind.total.units іт 0% 
ring_total.thousandths іс Рро5і.гіпя. беі аы? 
FOR і $= 1 ТО rins.frames DO 
BEGIN 


this.rind.units іс 03 
BIG SAVINGS this.rind.thousandths {= transient_shots(ring].wait after: 

add_time( this.rind»rins.total»,rins.total)?s 
this.rins.thousaendths t= transienl_shotslLring],duration: 

ON EVE RY add_time( this_ringering_total pring total) 

ЕМП 
ITEM! Ж 
п PROCEDURE sum_up_eclipse( VAR eclipse total : absolutp.tinme); 


Become a member of TI 


this_shot ! absolute.time:! 


RAYGAMCO n rna { INTEGER; 


Com Di unt Club. eclipse_total.units i= Oi 
puter ISCO t ub eclirse.lotal.thousandths із overhead.duralion; 
С this compensates for the minimum wait after one 3 


C frame started and ended during the slack tine period} 
FOR i іс 1 TO total_eclirse BO 
BEGIN 

this.shot.unils іс 0; 
index іс (1-1) МОЛ 25; 
this_shot.thousandths іс Luentu.five.shobksLindegsl.wail.aftnar: 
add timet this.shotrveclirse.lotalreclirpse_total )3 
this_shat.thousandths $= twentiu five.shotsLindexl.duratinn: 
add із теб this _shoteeclirpse_totalreclirpse_totasl ) 


* 
It. 


y 


END 
а ЕНІ; 
м 
PROCEDURE rPreliminars allocation? 
BEGIN 

5 = “Allocation of Eclipse Times,.."; 

neu. rade: 

5 іш *Total time of eclipse = ^} 


Print.tLime(time.totalitu dF 


ШЕІТЕ(МС”------------------------------------. -— уф 
ыһісһ.гіп із second? 
sum-uP.rinstOaRDCuhich.rind)»second.contact.rinsg): 


5 іш 'Second contact time = 35 
Print_time( second_contact_ring )3 


Which.rins із third; 
sum..uP.rinst ORM which ring ):third_contact_ring)i 


6 іс ‘Third contact time m ^j 
Print_tinet third contact_ringa )} 


add_tine( second_contact_ringsthird.contact ring ering Lime) 
$ {= 'Tot. diamond ring time = ^; 

Print _time( ring time 2) 

dGivide_time( auarter_timessecons_contact_ring?2); 

5 іс *AnticirsLion time = 'j 

Print tinel auarter біле)? 


JOIN. Fill out the information and mail. That's all there is to 


URITELN( * -——---—----------2-2-2-2l2l---—-----l2l2l2-.2.---! M 


Sum..ur.eclirsse( tot. Lime); 

б = '"Totalits time a * 
Print.time(LoL.tinme); 

s іш ‘Margin at end totality = ’3 
Prinl_time( slack_in_totality ) 
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TOLL FREE, EXCEPT CA divide. timet half_timesring_times2 3 
Store Hours: 800-854-6455 A.V А 
Sat 10-6, Sun 12-4, Tu-Fri 11-8 
2dd_line( Lot_timersiackin_totalitustotal_duration ); 
add_Lime( total_durationrhalf_times Lotal_duration )i 


M, INC ь№.—\. + — ЗА 
НАҮСАМ, 1 
6791 WESTMINSTER AVENUE MRITELM ^ —-- 


WESTMINSTER CA 92683 "acp cpi ен ыыы "EI 
TELEX 182274 (714) 891-2587 END Crreliminaru.allocation2J: Listing 1 continued on page 64 


ЧЕ aerae np pum 


Print .time( mardin_time} 
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| INDUSTRIA 
MICRO 
| SYSTEMS 


Maore than meets the eye. 


The new Series 5000 is mighty for its size. also for multiple users, but implemented in COBOL, 
Іп more than several thousand ways! familiar to commercial users the world over. 

In fact, it's the first small system offering over a And applications programs for these operating 
megabyte of integrated mini-floppy capacity. And systems number in the thousands. From real estate 
with its super memory management, you can have to accounting, taxes to inventory control. they're all 
better than ЗООК of RAM in desk or desktop ver- available at low cost—ready to run. 
sions. But hardware is just the beginning of the story. When you add these software and hardware 

It's the wide selection of software that really features to Industrial Micro Systems' reputation for 
makes this system mighty. rugged, reliable quality products you'll begin to see it 

Operating systems? Choose CP/M* with all. A lot more systems than your first alance reveals. 
CBASIC T —the most widely accepted small computer See even more at your dealer. Call us to find 
operating system ever. Or MVT-FAMOS** a multi- out the name of your nearest dealer. He'll tell you 
user, multi-tasking operating system with file everything you need to know. And really open your 
management like the big guys, Or MICROCOBOL,T T eyes! 

* frademark of Digital Research Inc. * *Trademark of MYT Microcomputer Systems inc. tTradernark of Software Systems 1 tProduct of САР-СРР 


INDUSTRIAL MICRO SYSTEMS 


628 N. Eckhoff St., Orange, CA 92668, (714) 978-6966 
2800 Lockheed Way, Carson City, NV 89701 
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PROCEDURE marsin.disprertalij 
VAR 
kargin Per frame і absolute_time; 
i : INTEGER; 
BEGIN 
divide Limm(marsdin.rer.framermarsin-timestolal.eclirae); 
FOR i t= 6 TD 24 DO 
twentu_five_shotsCil wait wafter іл 
twenlyu_five_shotsCil.wait_after + 
(1000 * mardin_per_frame,units) + 
Barsin.Per.frame.thousandths; 
5 t= 'Mardin rer Lot. frame = ʻi 
Print ілері nardin rer frame) 
END Caearsin_dispersal ii 


СР/М® 
SOFTWARE 


8080 Emulator 


RAID is a software-based system rivaling 
hardware emulators costing thousands of 
dollars. RAID is absolutely the most ad- 


PROCEDURE final allocation; 


г BEGIN 
vanced and sophisticated debugging sys- sun.ur.eclirse( toL. tine 24 
tem ever developed for a computer. Fully = t= ‘Adjusted Lalal phase = ‘3 


symbolic, including labels, operands and 
op-code mnemonics, RAID combines 
real-time and emulation modesin a single 
package. Tracing by prime path, indi- 
vidual instructions, subroutines and 
breakpoints is supported. Special feature 
allows emulation and real-time modes to 
function together for high speed emula- 
tions. Other features include memory 
search facilities, disk access by track and 
sector, single-step, multi-step, block 
move, user-selectable radix, etc. Over 70 
commands in all. Requires 24K min. 
CP/M*? system. 


Rald e Te 
Manual опіу.........................% 25 


print Linel tnt. Lime) 


add. Lime( tot _timerslack_in_totalitus tolal_duration )? 
add. Limet tatal..durationshalf.timertotal.duration)s? 

5 іш "Adjusted conmitmenis = 5j 

Print tirei Lotal.duratiion)$ 


add.timel LolL-iimerslack in _lotalityurtotal_elarsed іі ве 9% 
add_tinel tolal_elarpsed_timerrina_timertotaltelarsed. Line)? 
5 іш 'ToLal elarsed tine = 7% 

Print іше totLal.elaPsed Lime)? 


URITELN( * ---—- 
subiract .Limet Lime.totaliturtotal.duration»smarsin.time); 
$ іс ‘Mardin after allocations 7% 
Print.Limeimarsdin time? 

END Cfinal_allocation}; 


(ті қо (DX «БЕЛ «ЯН ФР Ү/П- umm Cup WEM чыт VAM еш» UU «ыша WIRD Ұш” CGU Gap Gee ТЫЛУ ышй яшз шшә шц» иш» УЧ ыш» сыз: Cnt им ЕШЬ (Шуи паша Jus айна Шаш ira сот» ——Ó HH 


FROCEBURE alloc.gxPosuregss* 

BEGIN 

rin&ü.frames іс 
(maximum - {сві есіірбе) DIU 2; 

IF гіпя. Ғгатвв < 2 THEM error_aborti 
sidma іс maximum - (Lotal.ecliPse + (2 Ж rins.frames)); 
ісігі есііреве іс totsl.eclirse + $1303; 
URITELNK 20301 
ШЕІТЕ( М” ExPOSures mari’ 3; 
WRITELNK ‘First diamond rins rins frames )? 
WRITELN( "^ Totality *stotal_eclirse)s 
WRITELN ^ Second diamond rins * ering frames 9% 
WRITELN( * --------” )j 
WRITELNI"* TOTAL n *smnaximue )é 
URITELN( * * 5$ 
WRITELN ^ * 33 
VKITELNC* Press return іс continue’ 9% 
READLN( 5} 

END Calloc.euPosures)ji 


ISIS' Conversion 


ISIS! to CP/M® conversion utilities permit 
СР/М? users to read or write files to or 
'from an ISIS! diskette. The package con- 
sists of three utility programs that read, 
write and display the ISIS! directory. 


ISIS' - СР/М% Utilities ................5125 
Manus оғ!у........................: $ 5 


Floating Point Package 


‘FPP’ is a set of 8080 assembly language 
subroutines that provide 12 digit BCD 
arithmetic functions for add, subtract, 
multiply, and divide. BCD arithmetic 
means no conversion errors and minimal 
conversion time. Source code is supplied 
on standard 8" diskette. 
FPP on CP/M* diskette ......... 


ee 
FPP on 1515: diskette ................ 
Manual only........ еменнен — Д 8 10 


BEGIN Cnarmalize.timins) 
Slloc_exrosuress 
Preliminaru.allocalion; 
narsin.disrersali 
Tinsl.alloration 

END (normalize.timinsd2;i 

PROCEDURE milli¢ time i INTEGER)? 

EXTERNAL? 

11515 is a trademark of Intel Corporation. 


'CP/M* is a registered trademark of Digital Re- 
search. 


PROCEDURE ref umemoryl address : INTEGER); 

t This Pracedure uses the variant record technique to 
reference an sidress Passed to it as a 16 bit sisned 
INTEGER, The Arele-IT hardusre will set or reset the 
annunriabLor ouisuts of the Game I/D connector і? the 


arfFropriabe addresses are simply referenced bu a Prasram. 
b) 


TYFE 
Ріг = ТСНАЛ; 


петагч. access = (PoinlLersnumber ) 

{this is а dummy statement reauired bu the syntax of 
Fascal variant records such as "remors" below, The 
verdant record "Lricá" is not Lhe most elegant ман 
to reference ал absolute hardware address» since it 
requires ап inflementalion-derenden!t assuzstion about 
varianL records» ie: that а іё bit sianed Luo's complement 
INTEGER ture mars hit for bit into the 14 bit positive 
inteser value of an addrezs,siored ia a Pascal fointer 
dala ture, 


3; Listing 1 continued on page 66 


586 Shades Crest Road 
Birmingham, AI. 


Send check or money order to: 
P.O. Box 3373 A 

Birmingham, Al. 35205 

Phone: 205 933-1659 
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Wr іе 


with our breakthrough! 


Give your small computer 
a UDS 103-LP modem 
for less than $200 


End your isolation. Talk to the rest of the world. Add a UDS 
103-LP modem to your personal or small business com- 
puter system and you'll have access to the whole dial-up 
telephone network. 

You can communicate with time-sharing services, fel- 
low computer buffs or the larger systems of your cus- 
tomers and suppliers. And, thanks to our breakthrough, 
the investment is less than $200. 


You get a fully Bell-compatible, originate only, Model 
103 modem. It offers full duplex communications capabil- 
ity at any speed from 0 to 300 bps. It fits right under your 
phone, is FCC certified for direct connection to the tele- 
phone network and requires no AC power source. All 
required operating power comes directly from the phone 
line itself. 


Break out now by getting full details. 
Contact Universal Data Systems, 

5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 

TWX 810-726-2100. Member IDCMA 
Patent Applied For i 


"Confidence in Communications" 


Universal Data Systems | 


Text continued from page 56: 


morning as was the case in Montana 
last year, we would have missed the 
eclipse. But by the time of first con- 
tact, about 10 AM, the clouds had 
dissipated somewhat in the hot sun, 
to the point where maybe 50% of the 
time the sun was obscured. What this 
early cloudiness did, however, was 
keep my Apple from getting too hot 
too soon. 

Ав the eclipse progressed, the air 
cooled off. Whether this lack of in- 
solation due to the early phases of the 
eclipse affected the weather or not, it 
certainly helped guarantee the perfor- 
mance of my Apple during the total 
phase of the eclipse. At 11 AM whenI 
turned on the power to my computer, 
it was delightfully cool in comparison 
with the previous afternoon. The 
weather had also improved con- 
siderably. We seemed by this time to 
be in a beautiful bowl of clear blue 
sky with the nearest clouds perhaps 5 
to 10 miles away. This perfect eclipse- 
viewing weather lasted until well 
after the end of the event. 

The Pascal system booted proper- 
ly, and I proceeded to set up the final 
allocation I would use. Because 1 
wanted to take a few partial phase 
shots manually, І had decided earlier 
that morning to limit the shots of 
totality to 200 exposures, with 120 
taken during actual totality and the 
balance of 80 split equally between 
the two diamond-ring events. À slack 
time of 40 seconds was chosen to 
allow for the extra long exposure 
toward the end of the eclipse. Just to 
keep verifying the operation of the 
computer, І kept reentering the 
allocation phase of the program every 
few minutes. 

Finally, at 11:21 AM, totality was 
heralded by а beautiful set of 
"shadow bands.” After watching 
these last glimmers of direct sun, I 
removed the filter from my camera 
and gave the first manual cue to my 
eclipse program. І then had four en- 
joyable minutes of direct viewing of 
the eclipse, its effects on the local 
animal life, a glimpse of sunlight still 
illuminating the upper part of 
Kilimanjaro, and the incredible col- 
orations of the distant clouds on the 
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Listing 1 continued: 


nenory = 
RECORT 
CASE memory_access OF 
Pointer $ (a.Prointer : Ріг} 
number 2 (a number $ INTEGER) 
END; 


VAR 
angbute } memors; 
anychar : CHAR; 


BEGIN 
anybyte,a_number іс address; 
апысһаг іс anybute.a.rointer t 
END Cref_mnemor 4}; 


PROCEDURE taKe.Picture(Photosraph } an exeosure_detaal }; 


BEGIN 
ref menory( open shutter address )ғ 
nillí(rhotosraPh.duraLion): 
ref _menory( close_shutter_address ); 
nillit »hotosrapPh.wait..aftier) 

END {takepicture} 


PROCEDURE initializes 
VAR 


running_index ? INTEGER: 

BEGIN Cinitialize) 
в $= 77} 
ref.nemorsus(close.shutLer address )i 
current.time.units іш 0% 
current.time.thousandths f= 0; 
current shot іс OF 


twenty_five_shots€10].duration 
twentw_five_shots(11].duration 
twenty _five_shotsl12].duratian 
twenty_five_shotsli3J.duration 


twenty five.shotsCOJ.duration = 1 
tuentu..five.shotsC 1 3, duration = 2 
twenty five_shots{€2),duration = § 
iwenty five_shots{31,duration = 10 
ituentu.five.shotsL 43, duration - 20 
tuentu.five.shotsC 51. duration z 50 
twentu.five.shotsCólJ.duration = 100 
twenty_five_shots(7].duration = 200 
tuentu..fíive.shotLsC8J. duration z $00 
чеп іч. іме. һо г 9 3, dur ation ы 1000 


tuentus five.shotsC 14 ]. duration 2000 
Luentu..five.shotst 1951, бигаііоп 1000 
twentu..five.shotsC1ó6d.duration 


twenty five.shotsE 17J.duration 
Lueniu..five.shotsC 18J. duration 


gu suu 
сл 
o 
o 


tuents five.shotsC19J.duration = 50 
tuentu.five.shotsL 207, duraLion - 20 
twenty_five_shots£ 213.duration = 10 
twenty five _shotsf22].duration = § 


de өз аф Фе 95 әз DO өт SH FH 9b Фф bb EE D өз оғ ғғ өз ФФ ео ох FE ФФ 


tuentus five shotsL23J.duration 
twentu.five.shotsL 24 7, бигаііоп 
РОК runnind.index із 0 TO 24 DO 


a 

o 

e 

о 
“-.--Ш-------------ст--.- 


we 
ии 
+» ы 


Ltuentu five.shotstrunnins.indexJ.uail.after 


transient.shotst0J.duration 

iransient.shotsEL13J.duration 

FOR runninsS.index $= O TD 1 DO 
transient_shotsCrunnins_indexl].wail_after 


іш 5 + 
ік 50 + 


s іс ‘ResLarting the ғргочгат”? 

new.Pradue; 

WRITELNC(^Enter 0 Lo end» 1 to continue’ )i 
WRITELNE * Lhen «return»? 4 
READLN( an_integer ); 


ТЕ an_integer > 0 THEN 
REGIN 


$ t= ‘Preliminary data initialization’ 
New_rades 
= t= ” Enter number of exposures’ ў 
get_paranmeter( dumms }; 
haximum іс dummu.units; 
5 {= ‘Enter exposures in itntalitis*; 
REPEAT 
BEGIN 
dei. Parametiertdummu); 
total_eclirse {= dummgmu.units 
END 


ninimnum.rFulse.widths 
ninimub.Pulse.eidth; 
Binimum.rulse.widthr 
eininus Pulse width: 
mininun.Pulse widths 
ninimuu.PFulse.widthé 
Dpinipum.Pulse.widlni 
ninihum.Pulse.wdidlhs; 
sinimum.Pulse.-widtihs 
ainisum.rulse.wigdlh: 
"niniauRs.-ulse нісін 
piniaun_rulse_widLih: 
ainiaum_rulse.widthr 
nininum_Pulse_width: 
nininum_rulse_witilie 
binisumrulsewidth: 
nininumrulse ніс 
mininumrpulse widths 
sinimum.Pulse.uidlin: 
ainímum.Pulse.widths 
nininum.Pulsep.uidlh: 
Binimum.PulsE.uildl^: 
ainiaum_rulse_widtir 
mininua Pulse widths 
minikum.Pulse.oidlhs 


= Oovernegad.durabions» 


ninisu&.rulse.oldtnr 
hinimpum.rPulasa.widcGlhr 


іс Dverhesd..dur айол» 


* 
ғ 


Listing 1 contínued on page 68 


Circle 37 on inquiry card. emi 


Тһе Percom SBC/9": А “10” Ву Any Measure. 


6809 PROCESSING POWER! 


Available with either the new, powerful 6809 ¿P or an optional 6800-software-compatible 
6802, here are 10 beautiful reasons why the Percom SBC/9" is not just another runner-up 
MPU/Single-Board-Computer card. 


Q 55-50 bus direct, plug-in-compatible upgrade 


® Serial port includes a full-range selectable bit rate 


MPU. Requires no modification of the system 
bus, ИО or memory. 


Ə Full-capability stand-alone single-board compu- 


ter. Accommodates а 6809 microprocessor or ор- 
tional 6802 microprocessor without modifica- 
tion. 

On-card 1 K ROM monitor "auto-links" to optional 
second 1 K PROM — if installed. Second PROM 
may be used to easily extend or modify the prim- 
ary monitor command set. 

Eight-bit paralle! port is multi-address extension of 
system bus. Accommodates an exceptional vari- 
ety of peripheral devices ranging from game pad- 
des and keyboards to memory management 


o 


э o oo 


generator. Optional subminiature 'D' connector 
provides RS-232 compatibility. 


Extendable addressing via 55-50 bus baud lines 
to 1 Mbyte. Extendable addressing to 16 Mbytes 
or more through the parallel "super port." 


Includes 1 Kbyte of static RAM. 


АП on-card МО is fully decoded so that adjacent 
memory space may be used. 


HOM circuit may be jumper-wired for single- or 
triple-voltage 2716 EPROM. 


On-card power regulators simplify power supply 


modules. Connector is optional. 


Plug the SBC/9™ into your SS-50 
system bus, and just that easily 
you've upgraded to the new super- 
fast super-powerful 6809 MPU with 
such programming amenities as 10 
addressing modes, 16-bit instruc- 
tions, auto-increment/auto-decre- 
ment and position-independent 
code. Plus, you now have extended 
addressing capability, апа opera- 
tion under control of PSYMON'M, 
the most powerful and flexibile 1K 
ROM 6809 operating system yet 
written. 


Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1592, for the address of your nearest dealer, or to 
order direct. Prices and specifications subject to change without nolice. 


™ trademark of Регсот Dala Company, ini. 


design by minimizing regulation demands. 


Percom SYstem MONitor 
PSYMON™ provides the usual 
ROM monitor functions in 1 Kbyte. It 
is easily extended and customized 
because its unique “look-ahead” 
program structure first searches an 
alternate command table. The ta- 
ble, if present, may be used to rede- 
fine or extend PSYMON's'" com- 
mand set. 

And with PSYMON™ I/O is easily 
directed to any peripheral device — 
even a disk system — through a 
Device Control Block table located 


in memory. This allows you to leave 
the details of I/O software to the 
separate І/О device drivers. 

A PSYMON™ ROM is included 
free with the purchase of an 
SBC/9™, The Users Manual in- 
cludes a source listing. 


The 1 Kbyte ROM monitor for tne 
SBC/9'" 6802 option includes a 
primary set of typical 6800- 
compatible monitor commands. As 
for РЭУМОМТМ, the commands are 
easily extended or modified. 


PEHCOM DATA COMPANY, INC | | | 
211 M КІННҰ GARLAND TEXAS 75042 | 
(2141 270.34Р1ї | 


horizon. 1 used a second camera with 
a wide-angle lens to take several 
hand-held pictures. Eventually the 
moment passed as Norm announced 
the coming of third contact as 
predicted by his computer program 
running in conjunction with a Moun- 
tain Hardware real-time clock. 
Perhaps a bit too late, I gave my se- 
cond manual cue to my program, and 
1 prepared to apply the lens cap to 
protect the camera and optics. 

The rest of the trip was, of course, 
anticlimactic. I had the satisfaction of 
having had my program work as 
planned, the good fortune of 
avoiding a repeat of the thermal pro- 
blems of the day before the eclipse, 
and the knowledge that a significant 
improvement in eclipse viewing can 
be achieved using a computer system. 
We returned home the next Thurs- 
day, and by Friday noon I was able to 
view the images photographed by my 
system during those 4 minutes in 
Tsavo the Saturday before. I don't 
know when I will next see a solar 
eclipse, but | am sure that whatever 
the state of the art of microcomputers 
at the time, I will be using one to im- 
prove my automation of photo- 
graphy of the 1980 eclipse. 


Articles Policy 

BYTE is continually seeking quality 
manuscripts written by individuals 
who are applying personal computer 
systems, designing such systems, or 
who have knowledge which will prove 
useful to our readers. For a more for- 
та! description of procedures and 
requirements, potential authors should 
send a large (9 by 12 inch, 30.5 by 22.8 
cm), self-addressed envelope, with 28 
cents US postage affixed, to BYTE 
Author's Guide, 70 Main St, Peter- 
borough NH 03458. 

Articles which are accepted are pur- 
chased with a rate of up to $50 per 
magazine page, based on technical 


Listing 1 continued: 


UNTIL 
(total_eclipse > 0) 
AND 
(total_eclisse КЕЛТЕ 
5 {= “Enkar tnislils duration (sec); 
iáglL.rarameierttime.totalits): 
& іс 'EnLer slack Lime (sec)'; 
det_raranater{ slack_in_totalits > 
END; 
erash_ahead {= TRUE 
END Cinitialize33 


PROCEDURE await.cueé 

UAR 
апысһаг | PACKED ARRAYCO..0] OF CHAR: 

BEGIN Causit.cue) 
WRITELN( * * 51 
WRITELN” 3 
URITELN( ^^ 9; 
WRITELN * ЖАЖЖЖҰЯЖЖХЯ xen EX DS 
WRITELN( Awaiting manual сие” i 
WRITEL М(Х” ЕККЕЗЖЕХЖЖЖЖЖЖЖ А r0 
UNI TREAIN 2, зпысһаг»1,0:0) 

END Сама}. сие}, 


PROCEDURE diamond_rins burst; 
VAR 
‚1 1 INTFRER? 
BEGIN Coiamond_rina.bur sl) 
FOR i {= 1 ТП rins frames D 
ВЕБІМ 
IF uhich ғіпя = second THEN 
bale sictue&e(irsnesisnt.shots" 01.2 
ELSE 
көке BícturetClranzieot shotsE 12) 
ЕМІ? 
№1113 РАБЫ cing delay) 
END Cdismbpnd.rins.tur tJ} 


PROCEDURE totality: 
VAR 


INTEGER? 
INTEGER; 


exPosure_counlk } 
cuclic.rhoice ? 
BEGIN €botalityt 
WRITELN( ” Bedin tobkalitu seeuence’ >; 
cwclic.chaice f= 0? . 
FOR exrosure_count {= 1 TU Lotal.eclirse DO 
BEGIN 


take Ficiuret tuentu.. tive sholsEcsclicschoirel1); 
pwelic.chaics f= (счгііс choice + 1) MOD 25 


ENT; 
URITELN(*End totality seauence*) 
END CLlobalibty33 


PROCEDURE summarizet 
BEGIN {summarize} 
URITELNC^Fress return Lo end prosran’ 3 
READLN: s ) 
END (summarize): 


PROCEDURE perform_eclirese_dances 
BEGIN 
awail cupp 
diamond.rins&B.hunsl: 
Lotalitwi 


ref.semorsí(oren zhubLlier.addresa)s (sneak in элг sure 


аыгіі суе? 
ref тепогы( close. hi ал address ); 
nilli(overhegad.duratian?; 
diamond.rjins.bursL 

ENT 


BEGIN Ceclirses.manilar simulelion) 
an integer f= 100; 
WHILE an integer о ПП 


quality and suitability for BYTE's auditu 
readership. Each month, the authors of TF an.inieder 0 THFN 
the two leading articles in the reader a m —Ó— 
poll (BYTE's Ongoing Monitor Box or WRITELNC’ Ts this an eclipse r *7 (Y = ses 
"BOMB") are presented with bonus ag dn "ре 
>м в) 1 THEH 5 i= i 
checks of $100 and $50. Unsolicited ТЕ {#5111 = “РОР 57.1 = Y )) THEN 
materials should be accompanied by rer formeclirse—dance 
full name and address, as well as return END: sadi 


Summarize 


postage. 
8 ЕМІ, Ceclirse.anniLor 


umulstisn3 
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Your micro-computer deserves the best 


in data base management 


Get the most out of your micro-computer. Use an 
advanced and progressive data management 
system...one with many large-computer 
features...one designed to meet your present and 
future needs. 


HDBS is an extended hierarchical data base 
system offering 


1. fixed length records 
2. file-level read/write protection 


3. one-to-many set relationships 


MDBS is a full network data base system offered 
as an upgrade from HDBS...or it may be ideal as 
your initial system. Unique and versatile, it adds 
these features: 


4. full network CODASYL-oriented data structures 


5. variable length records 
6. multiple levels of read/write protection 
7 


. one-to-one, many-to-one, and many-to-many 
sets 


eo 


. non-redundancy of data, easy updating 


9. occurences of a record type may own other 
occurrences of the same type 


10. a single set may have multiple owner and 
member record types 


MDBS-DRS. As an add-on to MDBS, the DRS 
system offers extraordinary flexibility in data base 
restructuring to meet new needs. 


11. Item, record, and set types can be added, 
deleted, or renamed in an existing data base as 
well as other data base characteristics. You can 
redesign the data base after it is already on-line! 


HDBS and MDBS Packages include: 
e DDL data definition language analyzer/editor 
e 260-page users manual 


е DMS data management routines callable from 
host language 


e Sample application program and DDL files 
е Relocator to re-org all routines 


e System specific manual for bringing up our 


7” Both HDBS and MDBS Systems... 


software 
| ж Газага 
он 
DATA BASE 
тагы 
as Write or call for free copy 
of 54-page "primer" on 
bo. dandi data base systems for 
Pw — micro-computers. 


ль ан — —ÁM D = 


Circle 38 on inquiry card. 


a, Run under CP/M (and similar derivatives) with 
Microsoft BASICs, FORTRAN or COBOL; under 
North Star DOS with North Star BASIC; under 
TRSDOS or NEWDOS with TRS Disk BASIC and 
with Apple DOS and Applesoft BASIC. Machine 
language callable forms aiso available. 


c 


. Up to 254 record-types definable in the data base; 
each record-type may coníain up to 255 item- 
types; each item-type may be up to 9,999 bytes 
in length. 


‚ Names of data items, records, sets, and files are 
wholly user definable. 


e 


а. 


. Command to add, delete, update, search, and 
traverse the data base. 


e. Straightforward use of ISAM-like structures. | 


, Records can be maintained in several sorted 
orders. 


= 


g. Written in machine language for maximum 
execution efficiency and minimal memory usage. 


нт Б 


. Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max. 8); disks may be mini- or full-sized floppies 
or hard disks. 


= 


. Available in versions 280 (requires approx. 18K), 
6502 (approx. 26K), and 8080 (approx. 22K). 


Ordering and pricing information: 


HDBS - Z80 $250.00 MOBS -.280 $750.00 
HDBS - 6502 325.00 MDBS - 6502 825.00 
HDBS - 8080 325.00 MDBS - 8080 825.00 
HDBS/MOBS Manua! 35.00 MDBS/HDBS Manual 35.00 
HDBS - Upgrade to MOBS 550.00 MDBS - ORS add-on 100.00 
System Specilic Manual (each) 5.00 MDBS - DRS Manual 5.00 


For machine language Add $2.50 handlin 
= 9 fee for 
callable forms, add $75.00 non-cash order (55.00 outside U.S.) 


We accept Visa and Master Charge. Indiana residents add 4%. 


When ordering, specify intended 5. CP/M - Microsoft COBOL-80 
use with... 6. TRSDOS and TRS Disk BASIC 
1. North Star DOS and BASIC 7, NEWDOS and TAS Diak BASIC 
2 CP/M - Microsolt BASIC 4.XX 8. CP/M - machina language 
3. CP/M - Microsoft BASIC 5.ХХ callable form 
4, CP/M - Microsoft BASIC Compiler 9. Apple OOS and Applesott BASIC 
or РОЯТЯАН-80 10. (Other versions coming) 


Name (please print) Phone 
Сатралу Address 

City State Zip 
Master Charge # Bank # 

Visa # Expr. date (either card) 


Finally, our software may costa little more... 
but It’s worth a lot more in quality and versatility. 


Micro 
Data Hasc 


Sustems, inc. 


Box 248, Lafayette, Indiana 47902 / 317-742-7388 
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Critique of Technique 

This use of computer automa- 
tion in photographing а solar 
eclipse provided a valuable im- 
provement over manual methods. 
Computer automation allowed me 
to plan an exposure sequence 
which would be executed without 
relatively error-prone manual 
operations. This goal was achieved 
in the experiment described here. 
But by building on experience, one 
can always improve the tech- 
niques. 

A relatively simple improve- 
ment would be to devote some 
automation to the partial phases of 
the eclipse. This would be ac- 
complished by adding a loop to 
take photographs, for example, 
every five minutes, listening for 
the manual cue of imminent total- 
ity between partial phase shots. 
This would also assume cool 
enough temperatures for reliable 
operation over a 90-minute time 
span. I left this feature out because 
I had no idea of the proper ex- 
posure time to use and was too 
busy getting the main goal ac- 
complished. 

The problem of determining the 
mechanical overhead of the Nikon 
Motor Drive in the "bulb" position 
needs further attention. The short- 
est exposures in the 1980 eclipse 
were dictated by a fixed overhead 
time needed to ensure reliable trig- 
gering of the motor drive. If this 
time is too long, given the film us- 
ed, then two options remain: using 
a slower film, or applying a filter 
to the lens during totality. The 
diamond-ring exposure times were 
much too long for a good 
photographic result. This problem 
would go away if a slower film or 
filters were applied. Since an 
equatorial telescope mount was 
tracking the sun during the eclipse, 
use of slower film would give a 
shorter effective minimum ex- 
posure time without sacrificing 
resolution with the long shots. 

Two problems with my pro- 
cedures during the 1980 eclipse will 
not go away given improvements 
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in computer systems techniques. 
The first problem is that of inade- 
quate timing cues. While it would 
be possible to use a real-time clock 
to coordinate with universal time, 
such ап open-loop operation 
would not necessarily guarantee 
better timing of the start of the se- 
quences of totality photographs 
due to imprecision in our know- 
ledge of latitude and longitude at a 
remote site. 

The second difficult problem is 
forgetting to verify focusing of the 
camera during the automatic se- 
quence. In this eclipse, I was lucky, 
because I did not jar the camera 
while removing the filter. But, 
quite frankly, I forgot to even look 
through the viewfinder while the 
automatic programming sequence 
was in operation. Had I twisted the 
barrel of the lens while removing 
the filter I could have had a real 
disaster of unfocused results. 

And of course, the next time I go 
to the tropics with a computer, a 
sun shade of some sort will accom- 
pany me. 


High-Level Conference 

A key part of the success of this 
application of a personal computer 
to eclipse photography was the use 
of a high-level language system for 
nearly all of the programming. 
Listing 1 shows the final version of 
the eclipse camera-control pro- 
gram with an additional month's 
development from the state shown 
in listing 1 of the March 1980 
editorial. This very successful use 
of Pascal in a relatively sophisti- 
cated engineering application helps 
emphasize the importance of the 
high-level-language design ар- 
proach. 

The importance of high-level 
languages in design extends far 
beyond any particular application. 
To help provide our professionally 
oriented readers with an intensive 
exposure to the design philosophy 
of modern software tools for small 
computers, we have created a 


seminar on the subject. The 
seminar is organized in conjunc- 
tion with the McGraw-Hill Con- 
ferences and Seminars group. It 
will be held at the McGraw-Hill 
building in New York City, June 16 
and 17, 1980. The sessions of “The 
BYTE Conference on Languages 
and Tools for Microcomputing" 
will include six important talks on 
several essential high-level-lan- 
guage systems concepts for small 
computers. 

Dr Fred Martin of Intermetrics 
Incorporated will talk about the 
high-level language-oriented soft- 
ware tools developed for the real- 
time systems programming of the 
NASA Space Shuttle flight сот- 
puters. Dr Peter Grogono, author 
of Programming in Pascal, will pre- 
sent the philosophy of Pascal, the 
predominant block-structured, 
strongly typed language of con- 
temporary microcomputer usage. 
Dr Ken Bowles, the driving force 
behind UCSD Pascal, will provide 
a fascinating talk entitled “After 
Pascal, What?" which concerns 
proposed microcomputer im- 
plementations of the US Defense 
Department's Ada language. John 
Morse of Digital Equipment Cor- 
poration will set Bell Laboratories' 
C language into a microcomputer 
context, describing its value as a 
systems and applications program 
implementation language. Dr 
Charles Moore of Forth Incor- 
porated will describe the character- 
istics of Forth as a programming 
tool appropriate for small com- 
puters. Dr Henry Baker of the 
University of Rochester will com- 
plete this suite of language-orient- 
ed tools for microcomputers by 
presenting information on LISP 
and its applications. This 2-day in- 
tensive conference will end with a 
panel session in which all the 
speakers will participate. 

For further information, contact 
The McGraw-Hill Conference and 
Exposition Center, 1221 Avenue of 
the Americas, Rm 3677, New York 
NY 10020, or see the advertisement 
in this issue. № 


Interface a Floppy-Disk Drive 
to ап 8080A-Based Computer 


The audio cassette has been used 
by most of us for off-line storage of 
programs and data. It has two advan- 
tages: it is inexpensive, and it is easy 
to implement because of the wide 
variety of cassette interfaces avail- 
able. 

However, I grew tired of waiting 
for the BASIC interpreter and all my 
data to be loaded every time І 
powered up my system. Even then, I 
sometimes had to load and reload the 
data until the interpreter and my pro- 
grams were transferred correctly. I 
decided to try an alternative. 

On one hand, the Shugart mini- 
floppy 5-inch disk drive, which costs 
about $350, was a little more expen- 
sive than my cassette recorder; but, 
on the other hand, the 5-inch floppy 
disk it uses costs about the same as a 
quality cassette tape — around $4. 
And, despite a higher initial invest- 
ment, the floppy disk is more reliable, 
and it can transfer programs and data 
as much as thirty times faster than the 
audio cassette. It seemed the more 
programs that were developed, the 
more worthwhile the additional in- 
vestment would be. Also, with a 
recently introduced integrated circuit 
from Western Digital, the FD1771 
floppy-disk formatter/controller, | 
could design a controller myself that 
could be interfaced to my 


Minifloppy is a registered 
trademark of Shugart Associates 
used to describe their 5-inch 
floppy-disk drives. 
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Shugart Associates 
415 Oakmead Pky 

Sunnyvale CA 94086 


8080A-based microcomputer system. 

This article describes the hardware 
developed to connect a Shugart 
floppy-disk drive to an 8080A-based 
system using the Western Digital 
FD1771 chip, as well as the software 
routine necessary to drive the 
FD1771. 


The FD1771 disk 
formatter/controller 
device is compatible with 
the IBM 3740 format. 


Hardware Characteristics 

The 8080A-based microcomputer 
was one that І designed. However, 
the components I used are those 
found on most 8080A single-board 
computers: an 8080A microproces- 
sor, an 8224 two-phase clock, an 8228 
system controller and bus driver, and 
an 8255 programmable peripheral in- 
terface. (See figure 1.) For temporary 
data storage, I used 2 K bytes of pro- 
grammable memory, and for my 
bootstrap loader, I used a 256-byte 
programmable read-only memory. 
The microcomputer interfaces to the 
FD1771 through the programmable 
peripheral interface (PPI), which can 
be programmed as three input/output 
(I/O) ports of eight lines each. 

The FD1771 disk controller is com- 
patible with the IBM 3740-type, soft- 
sectored format, but it can be pro- 
grammed for other formats. It con- 


tains five registers: data, command, 
sector, track, and status, These 
registers hold the data and commands 
transferred. from the 8080А рго- 
cessor. The FDI1771 has a cyclic 
redundancy check (CRC) generator 
for performing a validity check on 
data transfers. It is also equipped 
with an internal data separator for 
separating clock and data bits from 
the disk into two separate streams. 1 
chose not to use the internal data 
separator for the following reason. 

Each bit of data on the disk is 
stored during a time interval called a 
bit cell. The bit cell is the space be- 
tween two of the clock pulses that are 
recorded on the disk; the beginning of 
the bit cell is defined by the clock 
pulse. If the bit is to be recorded as a 
1, a pulse is written in the center of 
the bit cell. [Е the bit is to be recorded 
as a 0, no pulse is written in the cell. 

The bit pulse must be written on 
the disk inside certain boundaries. 
When the pulse is read by the disk 
drive, the pulse is presented to the 
controller within a certain time frame 
called the data window. The length 
of the bit cell is 8 us. When the clock 
pulse is detected by the controller, a 
timer is activated. This timer counts 2 
ps; after 2 д5 have elapsed, the data 
window is deemed to be "open." The 
data window is open during 4 ys, and 
the bit pulse is expected to be found 
during the data-window interval. 
After the interval of the data window 
in over, the controller looks for 
another clock pulse to begin the next 
bit cell. 


ТМ 


Тһе Honor Graduate 


There's been a lot of talk lately 
about intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor- 
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/Perfor- 
mance Ratio) in the history of the 
industry. 


For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they'd 
expect to pay. Standard features in- 
clude: two dual-density mini-flop- 
pies with 320K bytes of disk storage, 
up to 64K of RAM to handle even 
the most sophisticated programs, 
a CP/M Disk Operating System 
with a high-powered text editor, as- 


*Quantity one. Dealer inquiries invited. 


Circle 41 on inquiry card. 


sembler and debugger. And, with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 


More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
(BASIC, FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv- 
able, Payroll, Inventory or Word Pro- 
cessing ... the SuperBrain handles 
all of them with ease. 


Your operators will praise the 
SuperBrains good looks. A full 
ASCII keyboard with a numeric key- 
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 


See us at МСС booth 2240 


office typewriter. Sophisticated 
users will acclaim SuperBrain's twin 
2-80 processors which transfer data 
to the screen at 38 kilobaud! Inter- 
facing a printer or modem is no 
problem using SuperBrain's RS- 
232C communications port. But best 
of all, you won't need a PhD in com- 
puter repair to maintain the Super- 
Brain. 116 single арата design makes 
servicing a snap! 

So don't be fooled by all the fresh- 
man students in the small systems 
business. Insist on this year's honor 
graduate . . . the SuperBrain. 


JEN INTERTEC 
2300 Broad River = Situs. 


(803) 798-9100 TWX: 810-666-2 
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Figure 1: Block diagram of 8080A-based computer and interface to Shugart SA400 floppy-disk drive. The Western Digital FD1771 
disk-controller circuit is illustrated here as the area within the dotted lines. 


The problem with the FD1771 in- 
ternal data separator arises from the 
counting after the clock pulse to find 
the beginning of the data window, 
The counter in the FD1771 is syn- 
chronous with the system clock 
pulses (at 1 MHz) that are fed into the 
FD1771. However, the pulses from 
the disk arrive at the controller asyn- 
chronously; the variation in the ar- 
rival intervals of the pulses is caused 
by a host of factors. Therefore, the 
data window as determined by the 
FD1771 can occupy varying positions 
within the bit cell. The position may 
vary by as much as 1 ys (ie: 1 clock 
cycle) within the 8 д5 bit-cell interval. 

In worst-case data patterns, this 
problem may lead to errors and loss 
of data. Therefore, I provided a data 
separator of my own design to re- 
place the internal data separator of 
the FD1771. My data separator was 
built using a number of discrete logic 
gates of the 7400 family, as presented 
in figure 2. 

The §-inch floppy-disk drive I used 
was a Shugart SA400 minifloppy 
drive. It is organized to store data in 
thirty-five independent tracks. Each 
track contains 3125 unformatted 
bytes for a total unformatted capacity 
of 109.4 K bytes per disk. The for- 
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matting method I used results in an 
actual capacity of 71.68 K bytes per 
disk. The track-to-track access time 
of the data-transfer (ie: read/write) 
head is 40 ms. Once the read/write 
head is positioned above the correct 
track, another 10 ms of settling time 
must be allowed before a read or 
write operation can be performed. 
The basic data-transfer rate of the 
drive is 125 K bits per second, which 
translates to 15.6 K bytes per second. 
This compares to the audio cassette 
recorder's transfer rate of about 500 
bytes per second. 


Connecting the 8255 PPI 

The 8255 programmable peripheral 
interface provides a universal means 
of interfacing peripheral devices to 
the 8080 microprocessor. It interfaces 
to the data bus through the 8228 
system controller and bus driver. 
Three address lines (А0, А1, and 
A15) of the 8080А are connected to 
the 8255. Line A15 is connected to the 
chip select ( CS ) line of the 8255, giv- 
ing the PPI а memory address of 
hexadecimal 8000, Lines А0 and А1 
directly access registers in the 8255. 
This method of I/O addressing is 
called memory mapping, because it 
makes certain memory addresses act 


as registers for communication be- 
tween the computer and the 
peripheral device: it was necessary 
because the conventional I/O instruc- 
tions were too slow. 

The FD1771 interfaces to the pro- 
cessor through eight data lines (PBO 
thru PB7) and seven control lines 
(РА1, PCO, PC1, РС2, РСЗ, РС6, 
and PC7), as shown in figure 2 (page 
78). Ports А and B of the PPI, each 
providing eight lines for transfer of 
data, interface with the data lines of 
the FD1771. Three lines of port А also 
connect directly to the disk drive. 
Port C of the PPI handles the FD1771 
control lines. The eighth control line 
of the FD1771 is not used, so it is tied 
to ground. 

Six of the outputs of the PPI (PAO 
thru PA3, PC2, and PC3) are logical- 
ly inverted. Because the outputs of ail 
ports on the 8255 go low when any 
port is commanded to change direc- 
tion (from input to output, or vice 
versa), this inversion is necessary to 
prevent false signals from going to the 
FD1771, deselecting the drive and 
turning off the motor. 

Due to total system-timing con- 
straints, disk read and write routines 
must be performed within 56 ys. 

Text continued on page 80 
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Quiet Designs fore Тем and 
brighter future for your flexible disks... 


introducing Flip Sort 


е Library Concept е Storage Capacity 
Easy filing, easy retrieval. Each unit has a storage capacity of 50-60 

e index Dividers disks. The unique lid design provides for easy 
Adjustable tabs сап be set to desired positions. access and also doubles as a carrying handle. 


е Durability * Sizes — Я 
Each unit is molded from a highly-durable, ves abes (547) me 5 
transparent, smoke-colored acrylic. arge Disk (8 ) sizes available. 


See us at NCC booth 26. 


Quiet Designs 


256... Quiet Designs Bay Area Quiet Designs Ltd. 

: 473 Macara #706 2nd lloor, 1198 W. Pender 
Sunnyvale, Ca. 94086 Vancouver, B.C. V6E 2R9 
(408) 739-5215 (604) 681-7532 
Contact Debbie Sherrick Contact Ken Magoski 
Quiet Designs Inc. Quiet Designs Calgary Ltd. 
1330 W. Robinhood Dr., Suite F 101 Tenth Ave. South east 
Stockton, Са. 95207 Calgary, Alberta T2G 0V8 
(209) 957-8631 (403) 237-6187 


Contact Garry Potten Contact Roy Moore 
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"Percom has been manufacturing mini-disk storage systems for microcomputers since 1977 
when we introduced the 35-track, single-drive LFD-400™. Now we produce 1-, 2- and 3-drive 
systems т 40- and 77-track versions, a multi-density MEGABASE™ system and a host 

of accessories and software. 
"Volume not only means experience in critical production and testing operations, it also 
means we can offer superior design features, extra testing and qualified backup support at 
very competitive prices. 
“I know of no other microcomputer disk system manufacturer who even begins to offer 
the broad spectrum of disk equipment and programs available from Percom-" 
"So before you buy a mini-disk system for your 6800, 6809 or TRS-80* computer, take a 


good look at what the people at Percom have to offer." Harold Mauch 
President, Percom Data Company 


Percom disk systems start at only $399.00. Disk systems and other 
quality Percom products are available at computer dealers nationwide. 
Call toll-free, 1-800-527-1592, for the locations of dealers in your 
area, or to order direct. 

PERCOM D САТА С COMPANY. ANG. 


v A) maybe: 


A Pod Fui rapa езді TO GHANGE WITHOUT NOTICE. 
қ of Percom Data “trademark of Tandy Radio Shack Corporation which has no relationship to Parcom Data Company. 
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"From an efficient 1K-byte control system DOS 
to high level ris such аб FORTRAN 
and Pascal, no other 
microcomputer disk 
systems manufacturer 
provides the range and 
quality of development 
and application programs 
available from Percom." 


"Connie is running a 'cats eye' test on a x minidisk 
drive to check radial track alignment. Drive motor- 
speed timing and sensor alignment tests have already 
been performed. Disk formatting and format 

; verification tests are next. These 
measurements are part of the 
100% testing every single 
unit receives." 


"Whether you call about a 
shipping date or ask a tough | 
technical question, you get a 

competent courteous answer. 
Outstanding customer service | 
is a hallmark of Percom." 


"Richard's making final 
T changes to a disk controller 
p which will allow Percom drives to 
be used with yet another computer. 
We're constantly developing and 
introducing new products that extend 


and enhance the value of 
Percom 


"Slipping a circuit board through the eye of a needle would 

be easier than slipping a cold solder joint past Beverly. These 

are four-drive LFD-400/800 disk System controllers 
she's inspecting.” 
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Figure 2: Disk-controller board. The circuit to the left of the dotted line is part of the computer being interfaced; the part to the right is 
the interface to the floppy-disk drive. The area in the dotted box is a data separator made from 7400-series TTL devices. It separates 
the clock bits from the data bits as they come from the disk drive. 


78 Мау 1980 6 BYTE Publications Inc . Circle 44 on Inquiry card. emm 


— —— >= = 


Meet two new Printers from Anadex. 


Introducing two totally new line printers from 
Anadex - Models DP-9500 and DP-9501 - offering 
132/158/176 and 132/165/198/220 columns, re- 
spectively, and featuring true high-density 
graphics under direct control of the data source. 


Both models employ a rugged, Anadex-bulilt 
9-wire print head life-tested to 650 million 
characters. Combining long life with high reso- 
lution, this new head provides dot resolutions 
of 72 dots/inch vertical and up to 75 dots/inch 
horizontal. 


The full standard ASCII 96 character set, in- 
cluding descenders and underlining of all upper 
and lower case letters, is printed bi-directionally 
on the original and up to 5 crisp copies at 
speeds up to 200 CPS. Print densities are 
switch- or data-source selectable from 10 up to 
16.7 characters/inch, and all can be printed 
double-width by communications command. 


The three ASCII compatible interfaces (parallel, 
RS-232-C, and Current Loop) are standard in 
both models; so interfacing is usually a matter 
of "plug it in and print." Also standard is a 
sophisticated communications interface pro- 
viding control of Vertical Spacing (6 or 8 lines/ 
inch), Form Length and Width, Skip-Over Perfo- 
ration, Auto Line Feed, and full point-to-point 
communications capability. 


Other standard features are: forms width adjust- 
ment from 1.75 to 15.6 inches, shortest-distance 
sensing logic, self-test, quick-change ribbon 
cartridge with 6 million character life, and a 600 
character FIFO buffer. (An additional 2048 
character plug-in buffer is optional). 


For complete details, quantity discounts and a 
demonstration, contact Anadex today. 


А, © 


Anadex 


ANADEX, INC. е 9825 DeSoto Avenue е Chatsworth, California 91311, U.S.A. е Telephone: (213) 998-8010 ғ TWX 910-494-2761 
ANADEX, LTD. + Dorna House, Gulidford Road * West End, Woking, Surrey GU24 9PW, England * Tel: Chobham (09905) 6333 * Telex: 858762 ANADEX А 


Text continued from page 74: 

Therefore, it was necessary during 
the design process to shorten the time 
for checking the status of the drive. 
To allow fast status checking, bit 7, 
the most significant bit, of port C is 
tied to the FD1771's data-request line 
(DRQ). The value of the DRQ is 
brought into the accumulator by per- 
forming a memory-access instruction. 
It is then possible to perform ап 
inclusive-OR of the accumulator with 
itself (ORA A), which results in the 


Register Affected During 
Read (AÈ = 0, WE = 1) 


Status Register 
Track Register 
Sector Register 
Data Register 


sign bit being set to 1 if there is a data 
request (ie: if DRQ is high). Based on 
the status of the sign bit, control can 
branch to the appropriate routine. 
This arrangement eliminates the need 
to perform a separate check on the 
status bits using one of the logical in- 
structions, thereby saving a signifi- 
cant amount of time. 


Interfacing to the SA400 
Тһе 5.4400 drive has connections 
for twelve transistor-transistor logic 


Re ister Affected Burg 
Write (ВЕ = 1, WE = 0) 
Command m 

Track Register 

Sector Register 

Data Register 


Table 1: Ассев to registers within the Western Digital FD1771 disk formatter/con- 
troller device. The FD1771 has five internal registers: command, data, sector, status, 
and track. A given register is read or written by placing the appropriate values on 
lines А1 and AO and pulling down either the READ-ENABLE ( RE } line for a read 
operation, or the WRITE-ENABLE ( WE ) line for a write operation. The sector 
and track registers specify the sector and track when these parameters are needed by 
a given command byte. The command register, when filled, causes one of eleven 
high-level instructions to be executed (see table 2). Data passes between the com- 
puter and the disk drive through the data register. After a command has been exe- 
cuted by the FD1771, the status register must be read before another command can 


be executed. 
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(TTL) compatible signal lines. Seven 
of them connect directly to the 
FD1771 lines through type-7414 
Schmitt-trigger inverters used as line 
drivers and 7438 open-collector 
NAND buffers used as line receivers. 

The WRITE-DATA line transmits 

digitized serial data to be written on 
the floppy disk. The WRITE-GATE 
signal, when activated, causes the 
data to be written on the disk. The 
WRITE-PROTECT line, when ac- 
tive in a low state, indicates that a 
write-protected disk has been inserted 
in the drive. The STEP line, when 
pulsed, causes the read/write head to 
move radially a distance of one track. 
The DIRECTION-SELECT line 
defines the direction that the 
read/write head moves when the 
STEP line is pulsed. The 
TRACK-00 line, when low, in- 
dicates when the read/write head is 
positioned over the outermost track, 
track 0. The INDEX line transmits 
the pulse that occurs once for every 
revolution of the floppy disk to in- 
dicate the beginning of a track. (The 
pulse comes when the index hole 
passes the photodetector,) 

Three drive-select lines, which 
assign the logical drive address, are 
connected to port A of the 8255 
through 7414 and 7438 circuits used 
as line drivers and receivers. А 
MOTOR-ON line, also tied to the 
8255, controls the spindle-drive 
motor. The READ-DATA line is 
tied to the monostable multivibrator 
(commonly known as a one-shot) 
that shortens the pulse width from the 
drive to 300 ns before sending it to the 
data separator. 

The FD1771 has nine other control 
lines, which control head positioning 
and data transfers, but which do not 
interface directly to the disk drive. 
Four of the lines to the FD1771 are 
not used. Lines TEST, DINT, 
WF and 3PM are therefore tied to 
+5 V through a 10 k-ohm resistor. 

Of the remaining five control lines 
for the FD1771, the SEPARATED- 
CLOCK and SEPARATED-DATA 
lines transmit the clock and data bits 
from the data separator. (Clock 
pulses are used in frequency mod- 
ulated (FM) encoding to signal the 
beginning of a bit cell.) 

The READY line, which signals 
that the drive is ready for a read or 
write operation, must be active for 
the FD1771 to perform any function. 


Text continued on page 84 
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Mosterpiece Machine 


AutoScribe™ and Your MicroComputer 


Word Processing Anyone Can 

Operate. Immediately. 

If you've seen other word processing sys- 
terns, you probably find it hard to imagine. 
You know other systems require special 
codes and initials, secret words and annoy- 
ing pauses. before you can even think 
about creating copy. 

AutoScribe is ready to perform at the 
touch of a key. 

With just a handful of simple, logical key- 
board commands, the AutoScribe user 
rapidly learns to create, revise, generate, 
duplicate, edit, store and retrieve . . . effort- 
lessly and conveniently. 


Word Processing That Gets Results 
With AutoScribe, every document is a 
masterpiece , . . justified columns, letter- 
perfect correspondence, reports that impart 
the impact of a discerning professional. 
Performance? Global search and replace, 
block move and copy. infinite reverse 
scroll, page numbering, mailing list merge 
for customized letters, complete format 


flexibility . . . the traits of the most ad- 
vanced state-of-the-art in word processing 
are standard features of AutoScribe. 
AutoScribe puts word processing 

in Proper Perspective 

Word processing should be an effi- 
cient, cost-effective business tool... 
not a mysterious and cumbersome 
operation requiring weeks of train- 
ingand highly specialized, expen- 
sive hardware. р 
Supported Бу lucid, self-teaching 
documentation, AutoScribe makes your 
general-purpose microcomputer into an 
easy-to-use but sophisticated word pro- 
cessor to efficiently complement your 
other business applications. 

Make Your Micro Into a 

Masterpiece Machine 

Put AutoScribe to work in your business 
operations. Now available for CP/M 


AutoScribT 


operating systems and Zenith-Heath sys- 
tems, as well as double-density NorthStar 
systems. AutoScribe is also available as a 
complete turnkey systern, including: fast 
Z80 processor with dual ports and two 
disk drives for double- 
density and quad-density 


floppy disk storage. letter-quality printer, 
and professional text-editing videotermi- 
nal. 


а BRA = Т.М. 


ЖІКСТО5ОЧчГСЕ 


See your MicroSource™ dealer far other powerful, user-oriented applications software: LedgerPius™-the company bookkeeper, Bookkeeper" — the office 
accountant, MoneyBelf™ — the money manager, TimeKeeper'* — the time accountant. For the MicroSource dealer nearest you, call (602) 894-9247, and ask for 
Customer Service. Or write us at 1425 W. 12th Pi., Tempe, AZ 85281. 
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WHY CUT? 
WHY STRIP? 
WHY NOT... 


è AWG 30 Wire 

ә 0825" Square Posta 

e Daisy Chain or Point To Point 

e No Stripping or Slitting Required 
JUST WRAP n.. 

е Built In Cut Off 

е Easy Loading of Wire 

e Available Wire Colors: 

e Blue, White, Red & Yellow 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 


WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE | | 


*Minimum billings $25.00, add shipping charge 
$2.00/New York State residents add applicable tax 


ОК Machine & Tool 
Corporation 


3455 Conner St., Bronx, N. Y. 10475 U.S.A. 
Te1.(212) 994-6600 Telex 125091 
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ТҮРЕ СОММАМО т Б 4А 3 2 1 D 
| Restore 0 0 б 0 h V ғ қ 
| Seek 0 0 0 1 BD ЧЧ тп т 
| Step 0 0 1 и h V mn h 
| Step In 0 7,7 8 и h Y т R 
| Step Out Ü 1 1 8 bh Ү & & 
il Read Commandi 0 0 m b E 0 0 
it WriteCommand! 0 1 т b Е а a 
ІШ Read Address 1 1 0001 0 0 
itl Read Track 1 1 1 B @ 1 6 S 
Hl Write Track 1 1 1 1 8 1 7 0 
I Force Interrupt 1 1 0 1 dA k Hh | 


(a) 


BIT VALUES FOR TYPE 1 
h - Head Load flag (Bit 3) 
z 1, Load head at beginning 
h =0, Do not load head at beginning 
= 1, Verify оп last track 
V — 0, No verify 
г.г, = Stepping motor rate (Bits 1 thru 0) 


fT; = 11 gives 40 ms step time 
и = Update flag (Bit 4) 
и= 1, Update Track register 


о = 0, No update 


(0) 


ВІТ VALUES FOR TYPE II 
m = Multiple Record flag (Bit 4) 
m = 0, Single recor 
m = f, Multiple records 
b = Block length flag (Bit 3 
b = 1, IBM format (128 to 1024 bytes) 
b z 0, Non-IBM format (16 to 4096 bytes) 
a,a, = Data Address Mark (Bits 1 thru 0) 
8,8, = 00, ala Mar 
3,8, = 01, FA (User defined) 
a,a, = 10, F9 (User defined) 
а, а, = 11, F8 (Deleted Data Mark) 


(c) 


БІТ VALUES FOR TYPE Ш 
5 = Synchronize flag (Bit 0) 


8 =0, Synchronize to Address Mark 
S = 1, Do not synchronize to Address Mark 


(d) 


ВІТ VALUES FOR TYPE IV 
|, thru 1, = Interrupt Condition Пада (Bits 3 thru 0) 
ош 1, Not Ready to Ready transition 
|| = 1, Ready to Not Ready transition 
, = 1, Index pulse 
„= 1, Immediate interrupt 
E = Enable HLD and 10 ms Dela 
“Ет Enable НЕР, HLT and Ча tre delay 
E — 0, Head is assumed engaged and there is no 10 ms delay. 


(e) 


Table 2: The high-level instructions of the FD 1771 disk for- 
matter/controller device. When one of the instructions as 
defined by table 2a is loaded into the command register of the 
FD1771, the FD1771 executes one or a series of actions. Bits 
represented by a letter within a command are defined in the 
bit value tables for that type instruction, tables 2b thru 2e. 


28000 IEEE 85-100 
Board $495 


280 Emulator $250 
(with purchase of Board) 


PAPER TIGER PRINTER 


Includes Graphics (New low price) 
Best quality cables for TRS-80 & Apple, In п stock... 


INTERTEC INTERTUBE TERMINAL 


Checked and tested by us 


SINGLE BOARD COMPUTER 


4М2 7-80, DBL sided, DBL density disk controller, 2716 prom burner. 2 parallel & 2 Ser 
ports. real time clock, Bios for СРМ 2 2, monitor in prom. This is absolutely the best board 
we have ever seen. Н plus the Соп Ома 64K memory board gives you а тин system 
One yaar parts & labor guarantee, (The best) = $ 99 


GDP-100 3% 


8 Bit 2-50 4 MHZ CPU 


ж 64K Memory 
* Monitor in Prom 


ж Four ports 
2 Serial 2 Parallel 


ж Two 8” double-sided, 
double density floppies ' 


GDP -100 


includes PromBurner and 
real time clock 


CENTRAL DATA 4MZ 64K 


Dynamic Ram Bd. assembled & tested 


16К — 5250 32К— $350 48K—$450 64K — $549 


TELETEK DBL. DENSITY, DBL. SIDED 
Disk Controller Board 
(The best) includes айе & source bios 


MFE DBL. SIDED, DBL. DENSITY 


Floppy disk drives (the best) 


Using the Teletek Controller under СР/М, this drive will give 
you almost one megabyte per disk drive 


Z-8000 
QDP-8100 
Prices good until next Magazine issue 
Domestic & International Dealer Inquiries Invited 


а-г-г-т-еа ! 


Quasar Computer System 


SUPERBRAIN COMPUTER 
32K System 
64K System 


ТІ 820 SERIAL PRINTER 
Full package 


ATARI-VIDEO COMPUTER 
SYSTEM 800 


Software & disk drives available 


| | 8K RAM, Basic, cassette recorder 


GDP-8100 
16 Bit 28000 4 MHZ CPU 
$6395 
IEEE -100 


* * CP/M 2.2 included 
* Full editing, smart CRT terminal 
* Disk Controller — up to 4 M.B. 
ж Basic language included 
| ж S-100 Motherboard 


GDP - B100 
includes Z-80 Emulator 
runs 16 or 8 bit programs 


SOFTWARE 
Integrated Accounting System G/L, A/P. A/R, P/R. INV 
Selector ІП Data Base Management System 
Wordstar by Micro Pro Word Processing System 
C Basic 


QUASAR FLOPPY SYSTEM 
ж Two МЕЕ DBL sided drives ж Cable ж Case & Power Supply 
assembled and tested. ...... рет 2». Special $1695 


QUASAR 2 MEG FLOPPY 
Special - $2095 
Жж 2MFE double sided drives ЖА Wood cabinet 
ж Teletek disk controller board ж CP/M version 2.2 & bios 


16 Ви 28000 / $100 bus 
Complete Computer, 
Programs, Emulator to 
run ZBÜ programs on 


Z 8000 | 


+ 


Power supply for above * Power supply & cable * Assembied & tested 


Checks, monay orders accepted 
Add $2.50 freight charges on orders under 10 ibs. Over 10 ibs. F.O.B. Cleveland 


QUASAR DATA PRODUCTS 


25151 Mitchell Dr., No.Olmsted, Ohio 44070 (216)779-9387 
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Text continued from page 80: 


Since the Shugart $A400 floppy-disk 
drive has no "ready" signal, the 
drive's index signal is used to deter- 
mine a ready condition. 

The disk drive transmits the index 
pulse only when the drive door is 
closed, the disk is inserted, and the 
spindle motor is turning. Because the 
index pulse is transmitted once for 
each rotation of the disk, the speed of 
rotation may be determined by 
measuring the interval between 
pulses. When the drive spindle has 
reached final speed, the index pulse is 
transmitted at intervals of 200 ms. 

I used the index pulse to trigger a 
monostable multivibrator, which 
generates a one-shot pulse with a 
length slightly greater than 200 ms. 
When the drive is up to speed, the 
one-shot is continuously activated, 
since the index pulse retriggers it at 
200 ms intervals. This one-shot pulse 
is connected to the ready line on the 
FD1771, and the derived "ready" 
signal remains true as long as the 
drive is ready. 

The HEAD-LOAD and HEAD- 
LOAD-TIME lines are related in func- 


tion. When the FD1771 issues a com- 
mand to the drive, the drive may 
have to first load the head. The head- 
load time for а Shugart SA400 drive 
is 75 ms. Since the FD1771 is designed 
for use with drives having a shorter 
head-load time, a time-out signal to 
indicate that the head is loaded must 
be generated externally. To insure 
that the head is loaded, the HEAD- 
LOAD signal from the FD1771 is tied 
to a monostable multivibrator having 
a pulse duration of 75 ms. The output 
is fed back to the FD1771 as its 
HEAD-LOAD-TIME input to force 
the FD1771 to wait for 75 ms before 
sending a read or write command to 
the drive. 

The FD1771 controls the floppy- 
disk drive with one of several 8-bit 
command words; these command 
words are high-level in the sense that 
each initiates a series of operations 
that define the function requested. 
Generally, each command requires 
some type of parameter. So, before 
the 8080A microprocessor sends a 
command, it must first load the 
necessary parameter in the form of an 
8-bit byte into the appropriate 


register of the FD1771, whether the 
destination is the data, sector, or 
track register, 

To place the necessary data in a 
register, address lines AO and А1 are 
set according to the data in table 1, 
the READ-ENABLE (RE) line is held 
high and the WRITE-ENABLE 
(WE) line is pulled low. To imple- 
ment a command, lines AO and Al 
must address the command register. 
Ап’ 8-bit byte representing the ap- 
propriate command is placed on the 
data lines of the FD1771 (via the B 
port of the 8255) and is sent to the 
command register as the WRITE- 
ENABLE line is toggled from high to 


low. 


FD1771 Commands 

The FD1771 recognizes eleven 
high-level commands; these аге il- 
lustrated in table 2 with their binary 
representations. They can be divided 
into four types. Type І commands аге 
used to move the drive's read/write 
head. Type II commands are read- 
and write-sector commands. Type III 
commands are read-address, read- 
track and write-track or formatting 


INSTEAD of a catalog, have you everseen those dreaded words: | 


I/O ERROR? 
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Track & Sector List" 

Is all lost? NO! Now you may be able to save 
ДАТ disk. With this interactive ATE 
anguage utility program, which enables the dis 
to be directly accessed, you can "undelete" a 
deleted file, protect a bad sector from access, 
remove invisible control characters embedded 
in file names, and much more. Because the data 


EHLHIIIiTIIIIII. 


| TRACK КИ SECTOR с SLOT 6 DRIVE | 


cont on an entire sector is displayed on one screen- 
page, it is possible to identify an 1/0 ERROR 
and recover from it. The 32-page tutorial manual 
begins with basic concepts of disk operation and 
progresses to detail the directory, the VTOC, 
track bit maps, etc. If you use Track & Sector 
List only once to recover a last program, it is 
worth it! Disk only (32K) 29.95 


AppleAids™ 


Form-IHt-Out" 
À series of routines in Integer Basic and Applesoft containing detailed 
explanation and examples of ШКЕ techniques necessary to 


format your screen output. Included are cursor positioning and loca- 
lion, right and center justification, text windowing and error 
Subroutines. 

Disk (48K) ............ 


Scroll Control" 

Have you ever wondered why you cannot list an Integer Basic or 
Applesoft program one screen-page at a time? So have we, and we 
did something about № Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis- 
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? 
Cassette... нь оаа 9:35. ОБЕ........ "—-— т 


N.J. res. add 5% sales tax 
Add $1.50/item, shipping and handling 
Apple 11, Apple |! plus and Applesoft are 
registered trademarks of 
Apple Computer, Inc. 


JOFTAGC 


INCORPORATED 


Little Tricks™ 


A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft, such as 
specific key stroke identification, timing loops, simple sort, iterative 
Solution, no return key entry, and many more. 

Disk (32K) 


Hex and Decimal Learning Tree" Series 


My ABC's and Now | Can Rhyme are both early learning Integer Basic 
programs requiring 48K, incorporating high resolution graphic letters 
and pictures in a drill-and-practice format My ABC's is designed to 
develop identification of capital letters with pictures. Now t Can Rhyme 
isdesigned to develop rhyming skills. Score-keeping capabilities allow 
adult monitoring of progress. Child tested and teacher recognized, 
Each program: Cassette... 14.95 Disk 19.95 


| | Р.0. Box 774М p 
Morristown, NJ 07960 | e | 
(201) 539-3770 ` 


software for the Apple || and Apple li plus 
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OkiData 
MicroLine 80 


Compact, lightweight 80 cps line 
printer; 9X7 matrix ... friction, pin 
or tractor feed! 132 column wicom- 
pressed print, graphics, and more! 


Call for Price! 


mt 


-— >. 
DAMEN 


———— 


Atari 800 


The "timeless" home computer 
System: expandable memory, ad- 
vanced components, compre- 
hensive software library. 


Call for Pricel 


> 
= 


Transforms your home TV into a 
family center for games, enter- 
tainment, education and household 
management. Separate master and 
keyboard components. 


Call for Price! 


Prices subject to change without notica; prod- 
ucts subject to availability. 


= Copyright 1980 The Phoeni« Group, Inc 
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MicroWorld'Attacks Inflation With 


= = = — - — [a — - 


Free Freight, Low Pricing... 


MicroWorld introduces the most attractive 
mail-order offer in the computer industry. 
The nation’s largest inventory, plus our 
own automated order processing, allows 
us to pass along unrivaled cost savings. 
And now, as an additional measure to 
counter inflation, we offer free freight on 
any product featured on this page. We'll 
pay the surface freight on all pre-paid 
products in this ad, to any of 18.000 U.S. 
tariffed locations. No handling charges, 
add-on costs, insurance fees or credit 
card fees! Most items are jn stock for fast 
delivery at exceptional discounts! 


Soroc IQ 120 


High quality, 


minal, 73-key 
board, built-in 
2KRAM,RS232 
interface. 


- $789 


Low priced 
electrostatic 
matrix printer, 


Comprint GP 


| ІЗ 225 cps; ideal 
| x | for personal 

computers, or 
[m 1 


professional 
applications 
requiring sec- 
ond printer. 


Call tor Price! 


TeleVideo 9208 


"wea, Low-cost ter- 
| тіпа! loaded 
with features: 
full-function 
keyboard, 
24X80 display, 
blink, reverse, 
self-test! 


Call for Price! 


Acoustic mod- 
em with origi- 
nate or answer 
modes over 
phone lines; 
compatible 
with any Bell 
103 modem. 


Call tor Price! 


Call for price! 


toLL-FREE 1-800-528-141 8 | 


text editing ter- 


1426 W. 12 РІ. * Tempe, AZ 86281 = 
| ша 2: 


Call us before you buy anywhere else. 
Find out their total cost. Then compare 
with our low, freight-free price. Our industry- 
trained staff stands behind every order. 
We're the source уди сап trust. We grew 


up with the microelectronics revolution. : 


We helped pioneer its growth. Our Free 
Freight program, our attractive pricing, 
and off the-shelf delivery are our "thanks" 
lo the thousands of satisfied computer 
users who made MicroWorld the world's 
leading mail-order source for micro- 
computers and peripherals! 


Texas instruments 
99/4 Home Computer 


Superior 
sound, 16 col- 
ors, graphics; 
low price in- 
cludes 13" 
color monitor, 
16 bit CPU, TI 
BASIC апа 
more! 


Call for Price! 


150 cps, RS 
232C tractors, 
3” to 15" form 
width; Бі-дігес- 
tional printing. 
Ап industry 
standard. 


$1589 


Zenith-Heath Data Systems 
2-89 All-in-One Computer 


Two 280 рго- 
cessors, mini- 
floppy drives, 
25Х80 display, 
16K expand- 
able to 48K! 


Call for Price} 


Quad- or double- 
density, while 
they last! Plus, 
hard disk drives 
for expansive 
storage require- 
ments. 


Call for Price! 


"ч T y 


commands. Туре IV includes a class 
of command that raises the FD1771 
interrupt line on a given condition. 

The restore command causes the 
addressed drive to move the head to 
(or seek) track 0. When the seek com- 
mand is executed, the addressed disk 
drive positions the read/write head 
over the track specified by the 8080A. 
The step command causes the drive to 
step the head one track in the direc- 
tion previously selected. The step-in 
command causes the head to step one 
track toward track 35, the innermost 
track. With the step-out command, 
the head steps one track toward track 
0. 

А read command transfers a full 
sector of data, 1 byte at a time, from 
the disk to the 8080А. A write com- 
mand transfers data for one sector 
from the microprocessor to the drive. 
A read-track command transfers all 
bytes of data on a track to the 
microprocessor. А read-address com- 
mand transfers the next-encountered 
identification (ID) field to the 
microprocessor, places the sector ad- 
dress into the sector register, and 
checks the 2-byte cyclic-redundancy- 
check (CRC) field. During a write- 
track (format) command, the 
microprocessor must supply all gap, 
ID-field, and data bytes except for ad- 
dress marks and CRC bytes. 

Data transfers between the 8080A 
and the floppy-disk drive can be per- 
formed using either direct memory 
access (DMA) or programmed I/O, 
both of which are supported by the 
FD1771. I chose programmed I/O, 
because it is the simpler method of the 
two, and because it is fast enough for 
single-density disk drives. With 
single-density recording, 1 byte is 
transferred every 64 ps. An average 
8080A instruction takes 5 to 6 ys to 
execute, so that about ten instructions 
can be executed during the transfer 
time. This is enough time to gather 
the data and perform the required 
housekeeping functions. 


Initializing the FD1771 

Before the FD1771 can execute 
commands, it must be initialized. The 
program shown in listing 1 sets up the 
control ports of the 8255 PPI so that 
port A controls certain aspects of disk 
selection (as well as the MASTER - 
RESET ( MR ) pin of the FD1771); 
port B transmits the command, data, 
and status words for communication 
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between the 8255 and the FD1771; 
and port C controls data exchanges 
between the two devices. All com- 
mands and parameters come from the 
computer to the FD1771 through port 
B of the 8255, All data and status in- 
formation from the disk to the com- 
puter uses the same path, 


Data transfers can be per- 
formed with either direct 
memory access (DMA) or 
programmed input/out- 
put. 


The initialization routine of listing 
1 also checks the status of the FD1771 
and initializes all the registers. The 
stack pointer is set to memory loca- 
tion hexadecimal ОВЕЕ, For large ар- 
plications, code for a disk-file library 
could be established in this routine as 
well. 


Formatting the Disk 

Formatting the disk is a matter of 
loading the track-address register 
with the point at which formatting is 
to begin, issuing the seek command 
which moves the head to that loca- 
tion, loading the data register with 
the format values, and issuing the 
write-track command to place that 
format on the disk. 

Assuming that the formatting is to 
begin at track 0 on the disk, for exam- 
ple, a seek routine (such as the one 
given in listing 2) is executed. First, 
the seek routine places the track ad- 
dress (which is 0) on port B of the 
8255. Then, holding line AO high and 
A1 low (see table 1), the routine 
causes a write operation to the 
FD1771 to take place by holding the 
READ-ENABLE line (КЕ) high and 
pulling the WRITE-ENABLE line 
(WE) low. (See line 2 of table 1.) 
Similarly, the command code for a 
seek operation (hexadecimal 10) is 
placed on port B of the 8255 and is 
deposited into the command register 
of the FD1771 by holding both AO 
and A1 low and causing a write 
operation to take place. When the 
FD1771 receives the command byte, 
it executes the seek command, ending 
with the read/write head in position 
over the appropriate track (here, 
track 0). 


At the end of the operation, the 
FD1771 automatically raises the logic 
state on the interrupt line. At the 
same time, a byte of status informa- 
tion that indicates whether the com- 
mand operation was successful is 
made available to the 8080А. 
Although the byte of status informa- 
tion does not have to be interpreted, 
the status register must be read before 
another operation can be performed. 
This is the purpose of the code mark- 
ed "status handshake" in listing 2. 

To format each track, the write- 
track command must be issued. This 
is done by placing the command byte 
for the write-track command (hexa- 
decimal F4) on port B of the 8255, 
setting lines АО and А1 low, and 
strobing the write-enable line with a 
high-to-low transition. Once this 
command is received, the FD1771 
waits for an index pulse from the 
disk. The data register must then be 
filled with the contents of the entire 
track, 1 byte at a time. At the end of 
the track the disk drive sends the next 
index pulse, which causes an inter- 
rupt. To write the next track, a seek- 
to-track-1 operation is performed and 
another write-track command 15 
issued. 


Floppy Disk Format 

Although the FD1771 permits non- 
JBM data-storage formats, I chose to 
use a modified version of the stan- 
dard ІВМ format illustrated in figure 
3. This is а 16-sector-per-track, 
128-byte-per-sector format. In other 
words, each of the thirty-five tracks 
of the floppy disk contains sixteen 
records (see figure 3). 

Each track starts with a gap, called 
G1, of 16 bytes, each containing the 
value hexadecimal FF. Next come six- 
teen records, each of which contains 
an identification (ID) field, a second 
gap (G2), a data field of 128 bytes, 
and an inter-record gap, G3, of 26 
bytes. The track is finished with ap- 
proximately 101 bytes of a final G4A 
gap field. 

А 6-byte synchronization, or sync, 
section begins the identification field 
and is included to insure that the data 
separator is in phase with the data. 
The single-byte address mark (abbre- 
viated as AM) field contains a unique 
character that defines the beginning 
of the ID2 section; here, it has a value 
of hexadecimal FE. The 102 section 

Text continued on page 100 


ТЫНЫ THE HOTTEST THING OFF THE 
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DRAWING BOARDS: A COMPUTER TRIO THAT 
TAKES YOU FROM SMALL TO BIG. 


Geof Karlin 
ш Director of Systems Development 


if you're considering your first computing system, you need 
to know more than what it will do for you today. You need to know 
what it will do tomorrow. 

Many businesses outgrow their first computer within a year 
or two. And when they do, they find their system is difficult if not 
impossible to add onto-because adding on requires a different 
manufacturers equipment, different operating system, different 
programming languages. 

At ADDS, we've just solved this problem with Multivision, a 
compact trio of stacking computers with ADDS’ CP/M*-compati- 
ble, multi-user operating system. You can begin with one and 
expand as needed. 

MULTIVISION 1 (top module) is a get-started computer 
with 5 MHz processor, 64K bytes of RAM (Random Access 
Memory) and floppy-disk storage capacity оҒ/ООК bytes. It's 
available with a wide range of business application software. We 
even offer our own word processing package. А fully loaded 
Multivision 1 is list-priced at $3,785 without terminal. 

MULTIVISION 2 (top and bottom modules) uses the new 
Winchester technology to provide 5M or 1OM additional bytes of 
hard-disk storage. List-priced at $/995 for 5M bytes of disk, it is 
thousands less than other hard-disk systems. 

MULTIVISION 3 (entire stack) turns your computer into a 
multi-user system with up to 256K bytes of RAM that supports 
up to four display terminals. It allows four different parts of your 
business-i.e., accounting, marketing, purchasing, and shipping- 
to share data and simultaneously use the system. No other 
microsystem offers so much for so little. 

Before you decide upon any smail computer, look into 
ADDS Multivision. For years we've been the largest supplier of 
display terminals to computer giants. 

Now мете making a system for you. 

For information, write: Systems Division, Applied Digital 
Data Systems Inc., 100 Marcus Boulevard, Hauppauge, N.Y. 
11787 Dealer inquiries invited. 


CP/M is a registered trademark of Digital Research, Inc. 
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Listing 1: Program header and initialization routines. This routine initializes the 8255 programmable peripheral interface апа sets the 


read/write head in the floppy-disk drive to track 0. 


Hexadecimal Hexadecimal Label Instruction Commentary 
Address Code € 

> INIT dicatum 

THIS PROGRAM 15 DESIGNED TO PERFORM SEEKS, 

;READS, WRITES AND FORMATS USING THE 

WESTERN DIGITAL FD1771 FLOPPY CONTROLLER 

:СНІР INTERFACED TO AN SA400 AND А 8080 MPU 

CTRL EQU 91H 
0091 ‘CONTROL WORD FORMAT: 

MODE -0 

:РОКТА = ОАТА PORT (INPUTS) 

:РОКТВ=$ТАТОЅ AND COMMAND LINES (OUTPUTS) 

;PORTCZ INPUTS, 0-3 

;PORTCzOUTPUTS, 4-7 

PORTA EQU 8000H 
8000 PORTB EQU 8001H ;PORT A ADDRESS 
8001 PORTC EQU 8002H ‘PORT B ADDRESS 
8002 CWR EQU 8003H ;:PORT C ADDRESS 
8003 CHARS EQU 520H :CONTROL WORD ADDRESS 
0520 ;:COMMAND CHARACTERS 

SEEK EQU 7DOH ENTERED VIA CONSOLE 
07D0 READ EQU OB1OH SEEK TRACK ROUTINE 
OBIO WRITE EQU OB80H ;,READ SECTOR ROUTINE 
0880 РІМ EQU 798H WRITE SECTOR ROUTINE 
0798 ‘PORT B SET AS INPUTS 

ORG 600H ROUTINE 
0600 : 

INITIALIZE THE PP] (POWER UP) 

iMR ALWAYS=1 AFTER INITIALIZATION 

INIT LX1 SP.OBFFH ;SET THE STACK 
0600 31FFOB CALL PIN ;PORTB INPUTS 
0603 CD9807 LX] H.PORTA ‘PORTA ADRS 
0606 210080 MVI А.дІН :МЕ-0,ОК SEL,MOT ОМ РРІ 
0609 AEOI MOV М,А WRITE PORTA INITIALIZE 
060B 77 LXI D.PORTC LOAD PORTC ADRS 
060C 110280 MV1A,O КЕМЕ = I 
O60F 3Е00 STAX D WRITE PORTC 
0611 12 ‘ 

PPI INITIALIZATION DONE 

;RESTORE TO TRACK 0 IS AUTOMATIC 

TRKO 
0612 3E00 M VI A,00H MR = 1 
0614 77 MOV М.А ;WRITE PORTA 
0615 3Е08 MVI A,08H ;READ ENAB-STAT REG 
0617 12 STAX D (ВЕ =0) WRITE PORTC 
0618 3A0180 LDA PORTB :КЕАО PORTB—GET 

STATUS 

061B 4F MOV С.А :SAVE STAT REG 
061C 3E00 MVI A.00H :RE21 (MR, WE-1) 
ОБЕ 12 STAX D МЕТЕ PORTC 
061F 79 MOV A.C :MOV STATUS TO A 
0620 E604 ANI 4H “СЕТ TRAK 0 STATUS 
0622 РЕФ CPI 4H ;TRAK 0? 
0624 CA1206 JZ TRKO МО 

:DRIVE NOW АТ TRACK 0 — TEST READY 
0627 79 MOV A.C RESTOR STATUS IN А 
0628 E680 ANI 80H :GET READY STATUS 
062A РЕЗО СР! 80H ;READY? 
062C CA3506 JZ INTERP • ; YES GO TO IDLE LOOP 
062F 010000 LXI B.OH :ERROR CODE 
0632 CD0007 CALL ERROR 
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LIMITED 
EDITION 


Offered for the first time, Volumes II and 
III of BYTE back issues, packed with articles 
by your favorite authors, are a real 
collector's item. Volume II contains issues 
from January '77 thru December 77 and 
Volume III contains issues from January '78 
thru December '78. Each volume is priced at 
$100. 

These gold embossed, hard-cover volumes 
are individually numbered with only 100 sets 
available. Orders will be handled on a first- 
come, first-served basis. Based on our quick 
sell-out of Volume I, we know that this 
limited offer will sell rapidly. So fill out the 
coupon below and rush your order to BYTE 
BOOKS today. 


C) Volume II Parts 1 and 2 (Jan '77 thru Dec '77) $100.00 
О Volume Ш Parts 1 and 2 (Jan 78) $100.00 


О Check enclosed юг —— — —  —ŻČ Žv- ЕТТЕ 


CJ Bill BankAmericard/Visa О Bill Master Charge 


Card №. Ер. Date 


Name (please print) 


қ ge кә — AA — к оқа AA A өш GUB ене Gum 4e «ж «ки «кә өше жаз Oum аў 


Mail to: BYTE Books, Inc. 
70 Main Street 
Peterborough N.H. 03458 


Listing 2: Seek routine. This routine causes the read/write head to go to (or seek) the track specified by a 2-digit number entered from 


the system console. 


Hexadecimal 
Address 


07DO 

07D3 

0704 

0705 

0708 

0709 

07DC 
07DD 
07DE 
07DF 
07Е0 

07Е1 


07Е2 
07Е5 
07E8 
07EB 
О7ЕО 
О7ЕЕ 
07F1 
07F2 
0725 
07257 
0728 
О?ҒА 


07ҒВ 
07FD 
O7FE 
0801 
0803 
0804 
0806 
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Hexadecimal 


8000 
8001 
8002 
0793 
0798 
0769 


0520 


07DO 


2A2205 
7С 
В7 
F2DCO07 
7D 
C3E207 


322008 
CD9307 


Label Instruction 
Mnemonic 
and Operand 


Commentary 


THIS ROUTINE iS DESIGNED TO SEEK THE 
‘DRIVE TO A TRACK SPECIFIED BY THE 3RD & 4TH 
:CHARACTERS ENTERED BY AN OPERATOR. 


PORTA EQU 8000H ‘PORT A ADDRESS 

PORTB EQU 8001H ;PORT B ADDRESS 

PORTC EQU 8002H ‘PORT C ADDRESS 

POUT EQU 793H ;PORT B SET AS OUTPUTS ROUTINE 

PIN EQU 798H ‘PORT B SET AS INPUTS ROUTINE 

STATUS EQU 769H ;ROUTINE, CON VERTS STATUS ТО 
ASCII PRINTABLE DATA 

CHARS EQU 0520H :COMMAND CHARACTERS ENTERED 
VIA CONSOLE. 

ORG 7D0H ; 


;FORM THE TRACK ADDRESS FROM THE 3RD & 4TH 


:CHARACTERS. 4TH CHARACTER MIGHT BE NEGATIVE 
ПЕ ONLY ONE CHAR WAS ENTERED. 


SEEK LHLD CHARS+2 ;СЕТ BOTH CHARS 
MOV A.H ‚ХЕК LS CHAR 
ORA A ;TERM ? 
JP TWO {МО 
МОУ А, ;LOAD SINGLE CHAR 
ІМР NEWTRK ;YES 
TWO MOV A,L ‚ХЕК MS CHAR 
RLC SSHIFT TO MS POSITION 
RLC 
RLC 
RLC 
ADD H :MERGE CHARS 


;:NOW PUT NEW TRACK ADDRESS IN 


FDC DATA REGISTER 


NEWTRK STA TRACK 
CALL POUT 
LXI H,PORTC 
MVI B,03H 
MOV M.B 
LDA TRACK 
CMA 
STA PORTB 
MVI B,07H 
MOV M,B 
B.00H 
MOV M,B 


INITIATE SEEK COMMAND 
MVI A,IFH 
CMA 
STA PORTB 
MVI B,04H 
MOV M.B 
MVI B,00H 
MOV М.В 


;WAIT FOR END OF SEEK — 
THEN REPORT STATUS 


SAVE TRACK ADDRESS 
;:PORTBzOUTPUTS 
СЕТ PORT C ADRS 
‘A0,Al =1 

;WRITE PORTC 

“ТКАК ADRS 

:IN VERT FOR WD BUS 
WRITE PORTB 

WRITE ТО DATA REG 
МЕТЕ PORTC 


COMMAND 
HANDSHAKE 


WRITE PORTC 
SEEK 40 MS STEP 
WRITE PORTB 
WRITE TO CMD REG 
МАТЕ PORTC 


;RE,WE = | 
МЕТЕ PORTC 


Listing 2 continued on page 92 
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MICROSOFT. 
NOBODY DOES IT BETTER. 


In 1975, Microsoft wrotethe first BASIC 
interpreter for the 8080. Today, hundreds 
of thousands of microcomputers run with 
Microsoft software. And tomorrow — a full 
lina of system software for the 8086 and 
Z8000. With microcomputer software, 
nobody doses it better. 


BASIC Compiler Microsofts BASIC 
compiler is ihe ideal software tool for the 
development of BASIC applications pro- 
grams for resale. Compiled object code for 
any application may be distributed to your 
customers on diskette or HOM, thus safe- 
guarding the source program. And execu- 
tion speeds with our compiled BASIC code 
are fasterthan with any other BASIC. Highly 
optimized. compact object code means 
maximum efficiency іп any application. 

The BASIC Compiler supports all the lan- 
guage features of our BASIC-80 Interpreter. 
Comes with macro assembler and loader. 
Runs with CP/M, ISIS-II, TRSDOS. $395. 


BASIC interpreters for 8080, 
£80, 8086, 6800, 6809 Language 
features above and beyond any other BASIC 
have made Microsoft's BASIC the world's 
most popular interpreter. And naw three new 
versions are available for the 8086, 6800, апа 
6809. The latest releases of BASIC-80 and 
BASIC-86 support ihe new WHILE condi- 
lional, plus CHAINing of programs with 
COMMON variables, dynamic string space 
allocation and variable length records in ran- 
dom files. All versions have double precision 
arithmetic, full PRINT USING, tracing. 
renumbering. edit mode. and many other 
features. BASIC-80 for CP/M, 1515-11, 
TEKDOS: $350. BASIC-86 standalone 

on SBC 86/12: $600. BASIC-68 for FLEX: 
$200. BASIC-69for FLEX: $250 


COBOL-80 Compiler The best im- 
plementation of the world s most widely used 
programming language is COBOL-80 from 
Microsoft. As small business applications be- 
come not-so-small, COBOL-80 is ready with 
powerfui use of disk files, data manipulation 
facilities. CHAIN, segmentation and inter- 
active ACCEPT /DISPLAY. Plus three- 
dimensional arrays. full COPY facility, 
indexed and relative files and an optional 
packed decimal format that saves on mass 
storage by as much as 40%. Comes with 
macro assembler and loader. Runs on 
CP/M.ISIS-If, and TRSDOS. $750. 


NEW! muSIMP/muMATH-79 
Atlast, a sophisticated math package for 
microcomputers. muMATH performs mathe- 
matical operations efficiently and accu- 
ralely. Use it to solve equations and simplify 
formulas; or perform exact arithmetic, sym- 
bolic integration and differentiation, infinite 
precision integer arithmetic and symbolic 
matrix inversion. muMATH is an invaluable 
tool for engineering and scientific applica- 
tions involving lengthy, analytical computa- 
tions. {Lis also an ingenious teaching method 
for all levels of math from arithmetic to 
calculus. muMATH is implemented in mu- 
SIMP a highly structured language for 
complex symbolic manipulalions. muSIMP/ 
muMATH Package, CP/M versions: $250. 


NEW! muLISP-79 LisP—the 
lingua franca of the artificial intelligence 
world—ts now available in this efficient, low- 
cost version for microcomputers. Features 
include dynamic allocation of storage re- 
sources; program control structures such 
as an extended COND and a multiple exit 
LOOP: user functions defined as CALL by 
Value or CALL by Name: and 83 LISP func- 
tions. muLISP-79, CP/M version: $200. 


NEW! ХМАСНО-86 Forthe 
development of 8086 programs, our new 
ХМАСНО-86 cross assembler has just been 
released, It supports the same features as 
our MACRO-80 assembler. Develop 8086 
programs now on your current CP/M, 1515-11, 
or TEKDOS system. $300. 


NEW! Micro-SEED DBMS |t you 
are developing applications software in- 
house or bundling hardware and software for 
resale, a database manager could be the 
soltware tool you уе been looking for. Micro- 
SEED is the first CODASYL compatible 
database management system to run with 
CP/M: and Microsofts РОЯТВАМ-80 has 
been implemented as the host language. 
When an application becomes limited by trad- 
itonal floppy disk file handling. but remains 
overpowered by the cost and mainte- 

nance of a minicomputer, the solution is 
Micro-SEED. $900. 


FORTRAN-80 Compiler Micro- 
soft FORTRAN-80 is (һе most complete 
microcomputer FORTRAN available It 

has all of ANS!-66 FORTRAN (except 
COMPLEX data). plus unique enhancements 
for use in the microcomputer environment. 
An extensive library of single and doubie 


precision scientific functions, too. Comes 
with macro assembler and loader. Versions 
for CP/M. iSIS-IH. TEKDOS, 5500. 


MACRO-80 Assembler The most 
powerful microcomputer assembler on the 
market today is Microsofts MACRO-80. It is 
fast. and it supports Intel-standard macros, 
relocation pseudo-ops, conditionals and list- 
ing controls. MACRO-80 comes with a relo- 
catable linking loader and runs with CP/M, 
1515-11, and TEKDOS. $200. 


EDIT-80 Text Editor Random 
access to floppy disk files makes EDIT-80 the 
fastest microcomputer text editor. It's the 
essential tool (or creating and maintaining all 
files. EDIT-80 includes FILCOM, a file com- 
pare utility. EDIT-80, CP/M version: $120 
Prices quoted are USA domestic only. 
OEMs should contact Microsoft for prices. 


MIGROSOFT 
Y 


BASIC-80 
INTERPRETER 


| [ BASIC 
COMPILER 


FORTRAN-86 
COMPILER 


COBOL-80 
COMPILER 


muMATH/muSIMP 
muLiSP 


MICROSEED 
DBMS 
TEXT EDITOR 


MACRO-BO 
ASSEMBLER 


@ contact Microsoft Wcontaci Manutacturer 
(contact Microsoft Consumer Products 


MICROSOFT 
10800 NE 8th, Suite 819 Tff 


Bellevue, WA 98004 
206-455-8080 Telex 328945 


We set the standard. 


FOR THE VERY BEST IN 


NORTHSTAR® 


DATA BASE MANAGERS 
SPECIALII $10.00 OFF of Selector-Il! C2 


SELECTOR-III C2: SuperSoft is proud to offer the Selector-Ill C2 at а spacial $10.00 
discount. Selector (11 allows instant recall of any record using any information itam in the 
record. This makes Заестог-!| the most powerful Data Base Management System іп 
micro-computers today! You can define a data format and begin ee your data in 
minutes. Halps bring applications on line in hours instead of months. (Note: Selector-Ill C2 
requires CP/M and C BASIC-2, not supplied - also 48K Ram requirad for some applications) 
Salactor-lil C2 is: $335.00 ($10.00 off 11511). (Manual alone: $20.00) 


INSURANCE AGENTS . 


CRS - Client Record System. A complete program packaga for tha Insurance agent. CRS 
will provida you with vary fast online access to your client records, print raports and mail 
labels, and giva you all the information you will need to increase your salas through the 
use of CAS aa а MARKETING TOOL. 

CRS stores а complete record for each client that Includes the name, address, telephoné 
#, as well as provisions for customar #, salesman # and up to віх policies (expandable, if 
needed}. Writa for details. 

CRS comes with two(2) user's manuals, one for the owner, and ona for office person- 
nell (minimal syatem: one drive, 40K RAM starting 2000H) $250.00 (Manual: 940.00) 


TEXT PROCESSORS 


TFS -Text Formatting Systam. At last a full fastured text processor lor NorthStar thst you 
can га!у on! TFS hes left & right margin justification, page numbering, chaptaring, page 
haadings, centering, paged output & MORE. Supports powerful text manipulation inclu- 
ding: global & local ‘search and change,' file merges and block moves. This maans that 
you can rastructure your taxt file at any tima to look the way you want К to, you can even 
'chain' files togethar from disk for documents larger than your current memory. 

TES is completely “ова and so’ therefore you can start using it at once. You gat twol2) 
user's manual: опе is a Quick Start manual to gat you going in minutes, tha other 13 an іп 
depth aoo of TFS. (TFS raquiras RAM from OOOOH to 2000Н} 975,00 (Manual only: 


SPEECH SYNTHESIZER SOFTWARE 


'ANGLOPHONE' - Lets any 8080/Z80 computer convert ordinary English Into phonetic 
codes to drive Votrex, computalker, and TRS-BO Voice synthesizes. This is a hardworking, 
tested program suitabla for use in the most demanding situations. (Oetails below!. Inquire 
for specific prices and media. 


COMPATIBLE SOFTWARE 


COMPUTER AIDED INSTRUCTION 


MIS S - Microcomputer Instructional Support System. A complete, self-contained СА! 
package applicable to home, schoo! or business education. Includes everything needed to 
create а sophisticated computer learning environment. MISS sliows one to create any type 
lesson complete with wrong answer branching, re-test, and complete record keeping. The 
student is prompted 100% of tha way and need have no special knowlgdga. A special 
feature is the optionsl use of a unique algorithm which separates spelling errors fram incor- 
rect rasponses. Absolutely no programming knowledge is required. MISS is completely 
interactiva and maintains complete records on any number of students and lassons 
{limited only by disk space). MISS is a completely flexible system that will allow you to 
either create lassons or to purchase pre-programmed lessons which run under MISS. Com- 
plete with user's manual....$40.00 (Manual alone: $10.00) 


ASSEMBLERS 


ARIAN - A complete 8080 assembler that interfaces directly to your OOS. ARIAN is com- 
pletely ‘toad and go’. Features include: dynamic file and RAM allocation, custom disk and 

M command capability, sevaral library routines directly accessabla by the user. Also, a 
completa text editor, and system axecutive. ARIAN is both powerful and авзу to learn and 
уве: it Is an assembler that you can grow with. Comes complete with a 51 page user's 
manual {ARIAN requiras RAM from OOOOH to 2000H} $50.00 (Manual alone: $10.00) 


ARIAN — Package - Several disk based utilitias. Includes а complate DEBUG 
Package: $50.00 


PROGRAMMING LANGAUGES 


‘Tiny’ Pascal - This is famous Chung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC- 
TUREO. Local and global variables plus procedure and function independence make 'tiny' 
Pascal great for high spead applications. Compiles to 8080 code that executes up to 25 
times fastar than BASIC. You also receive SOURCE to ‘tiny’ Pascal written in Pascal. This 
masne that you can compile the compiler! Add features, relocate, stc. [you will need 36K 
to do this) $40.00 


UTILITIES 


D E B E- (Does Everything Вит Eat!) This is в must for NorthStar usar's. You cen: COM- 
РАСТ & EXPAND BASIC programs. Compacting removes unnecessary spaces and 
Ld gga This saves money and makes programa run faster. Expanding puts tharn back 
again. 

Cross-reference BASIC programa by variables and transfer statements. 

Global substitutions of variables and transfar stetemants. 

Formatted print outs of BASIC programs as well. $40.00 


SPECIFY SINGLE OR DOUBLE DENSITY 
TRS-80 COMPATIBLE SOFTWARE 


‘Tiny’ Pascal FOR TRS-80 


Now you too can have Pascal! The famous Chung/Yuen ‘tiny’ Pascal has been spacially 
designed for the TAS-80! The full power and alegance of ‘tiny’ Pascal is at your command. 
Programs written in ‘tiny’ Pascal run at least 4 times faster than the same program in 
BASIC! ‘tiny’ Pascal is also a great way to laarn Pascal programming, & fun too. 

Bast af Әй, you anly need a 16K Leval ІІ TRS-BOI No disk is required. The ‘tiny’ Pascal 
operating system is self-contained and very easy to usa. 

‘Tiny’ Pascal is a subsat of standard Pascal & includes: RECURSIVE PROCEDURE/FUNC- 
TION, IF THEN ELSE REPEAT/UNTIL, ‘PEEK’ & 'POKE', WHILE DO, CASE, MORE! (Pius full 
graphics for your TRS-BO). 

Y ou can seve and load programs to and from tape in both source or compiler form. 

You gat all this and more, plus a user's manual for 640.00 


SPEECH SYNTHESIZER SOFTWARE 


'ANGLOPHONE': At last you can take completa advantage of your TRS-BO voice syn- 
thesizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you can simply 
use Ordinary English. Complataly interfaces with BASIC, or just about any other program- 
ming language. ‘Anglophone’ applies sophisticated pronunciation rules ta transform nor- 
mal English spelling into speech using the TRS-80 Voice Synthesizer, Minimum hardware: 
Level It, 18K, Voice Synthesizer. Comes complete with user's manuel and tast program. 
9245.00 


master charge 


- (217) 344-7596 


Listing 2 continued: 


ALL ORDERS PREPAID OR C.O.D. 
ILLINOIS RESIDENTS ADD 596 SALES TAX 


Energy-Miser 


Energy-Miser is а complete heating/cooling analysis program for your home, offica or 
business! With Energy-Miser you can calculate heat loss because of poor inaulation, laaky 
doors and windows, poor planning end more. With Energy-Miser you can predict tha 
annual savings on your utility bills for various improvements or modifications, including: 
use of solar power, hatter insulation, opening and closing drapery, etc. 

But there is even more: Energy-Miser can also calculate y our Return on Investment. That 
is, you can find your break point for converting to solar, for insulating better, etc, Energy- 
Miser even takes into consideration the Enargy Tax Credit! Energy-Miser ін а program 
daaignad to save your money! 

Energy-Miser is à proven program written by а professional and includes a complete 
usar's manual for $22.50. (Minimum System 16K Level ІІ, No Disk Required) 


"TALKING TERMINAL’: The 'Talking Terminal’ program turns в TRS-BO into в tatk- 
ing computer terminal. The 'Talking Terminal’ program recaivas input from a remota com- 
puter and converts it to spoken words. Its many user options include: instant Replay, apall- 
ed speach, silent or pranounced punctustion, and mora. Minimum hardware: Level il, 16K, 
Voice Synthesizer, Н5-232С board and expansion interface. ....%145.00 


SUPER SOFT 


P.O. Box 1628 
Champaign, IL 61820 


0807 CD9807 CALL PIN 
080A 7E WAIT MOV A.M :WAIT FOR ENDOF SEEK 
080B E640 ANI 40H 
080D САОАОВ IZ WAIT 
0810 3E08 MVI А.08Н ТАТ REG READ STATUS 
0812 7 MOV М.А -WRITE PORTC HANDSHAKE 
0813 3A0180 LDA PORTB :BRING STATUS 
0816 0600 МУ! В.00Н ;RE, \МЕ=| 
0818 70 МОУ М.В :WRITE PORT В 
0819 2F CMA -INVERT 
081A E618 ANI 18H ‘SEEK AND CRC BITS 
081C CD6907 CALL :REPORT TO CONSOLE 
STATUS 
081F C9 RET 
0820 00 TRACK BYTE 0 
07DO END SEEK 
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|R?1/0... The 5-100 ROM, 
RAM G I/O Board 


ELECTRONIC CONTROL TECHNOLOGY's R2I/O is an 
5-100 Bus ИО Board with 3 Serial ИО Ports (UART's), 1 
Parallel /О Port, 4 Status Ports, 2K of ROM with Monitor 
Program and 2K of Static RAM. The Н21/О provides a conven- 
ient means of interfacing several /О devices, such as - CRT 
terminals, line printers, modems or other devices, to an S-100 
Bus Microcomputer or dedicated controller. It also provides for 
convenient Microcomputer system control from a terminal 
keyboard with the 8080 Apple ROM monitor containing 26 
Executive Commands and УО routines. it can be used in 
dedicated control applications to produce a system with as few 

ki ы | аѕ two boards, since the Н“/О contains ROM, RAM and VO. 
PNE mec ua meret The standard configuration has the Monitor ROM located at 
F000 Hex with the RAM at F800 Hex and the I/O occupies the 
first block of 8 ports. Jumper areas provide flexibility to change 
these locations, within reason, as well as allow the use of 
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е S-100 BUS e3 Serial /О Ports ROM's other than the 2708 (e.g. 2716 or similar 24 pin de- 
«2K ROM e 1 Parallel I/O Port vices). Baud rates are individually selectable from 75 to 9600. 
e 2K RAM e 4 Status Ports Voltage levels of the Serial ИО Ports are RS-232. 


s ROM Monitor (Operating System) 


8080 APPLE MONITOR 


| СОММАМО5 
R20 A —Assign O | 
ROM. RAM & I/O 8 —Branch to user routine A-Z 
| SERIAL о ~ e le in H 
—Display memory on console in Hex 
ls. vu E —End of file tag for Hex dumps 
2K Е ~Fiil memory with a constant 
STATIC STATUS x G -GOTO an address with breakpoints 
RAM | Н -Hex math sum & difference 
c | — User defined 
UART PRINTER J -Non-destructive memory test 
42 К —User defined 
STATUS | L -Load a binary format file 
SERIAL M - Move memory block to another 
PRINTER N -Nulls jeader/trailer 
STATUS | #3 0 I, А gne 
P - Put ІІ into memory 
STEM) ы 8 ВТ LATCH - Q -Query 1/0 ports: Ql (N)-read 1/0; 
— = — — чи | PARALLEL 00/8 VI-send VO 
9 БІТ LATCH т DEVICE (N, V)-send VO 
R - Read a Hex file with checksum 
STATUS S —Substitute/examine memory in Hex 


T - Types the contents of memory in 
ASCII equivalent 
Ц -Unload memory in Binary format 
V - Verify memory block against another 
memory block 
W — Write а checksummed Hex file 
X —Examine/modify CPU registers 
Y -'Yes there. search for 'N' Bytes 
in memory 
Z - “2 END’ address of last R/W memory 
location 


тм Specializing in Quality Microcomputer Hardware 
| Building Blocks for Microcomputer Systems, Control and Test Equipment 


S-100 BUS 


Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8090 


763 Ramsey Ave., Hillside, N.J. 07205 


Listing 3: Read-sector routine. This routine causes the contents of a given sector of the current track (specified by а 2-digit number 
entered from the system console) to be transferred from the disk drive to an area of memory starting at the location given by the value 
of DATBUF, using decreasing memory addresses. 


Hexadecimal 
Address 


0В10 
0В13 
0814 
0815 
0818 
0819 
OBIC 
OBID 
OBIE 
OBIF 
0820 
0821 
0822 
0825 
0828 
082В 
0820 
ОВ2Е 
0831 
0832 
0835 


0837 


0838 
ОВЗА 
0B3B 
0830 
OBIE 
ОВА | 


0B43 
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Hexadecimal 
Code 


8000 
8001 
8002 
0793 
0798 
0769 


О5ЕЕ 


0520 


0810 


2А2205 
AC 

B7 
Ғ21С0В 
70 
C3220B 
7D 

07 

07 

07 

07 

84 
327С0В 
CD9307 
210280 
0602 

70 
JA7COB 
2Е 
320180 
0606 


70 


0600 
70 
3Е88 
2Е 
320180 
0604 


70 


Label Instruction 
Mnemonic 
and Operand 


:READ READ SECTOR ROUTINE 


Commentary 


;:READ SECTOR ROUTINE INITIATES THE READ 
:COMMAND AND TRANSFERS ALL THE DATA FOR A 
:SSELECTED SECTOR TO THE BOTTOM OF MEMORY 


:ВЕСІММІМС AT LOCATION 5FF 


:R.XX READ SECTOR, SECTOR ADRS 


PORTA EQU 8000H 
PORTB EQU 8001H 
PORTC EQU 8002H 
POUT EQU 793H 
PIN EQU 798H 
STATUS EQU 769H 


DATBUF EQU SFFH 


CHARS EQU 520H 


ORG OBIOH 


READ LHLD CHARS +2 
MOV A,H 
ORA A 
JP TWO 
MOV A.L 
JMP SECTOR 
TWO MOV А.Т, 
RLC 
RLC 
RLC 
RLC 
ADD H 
SECTOR STA SECSTR 
CALL POUT 
LXI H.PORTC 
МУ! В,02Н 
MOV M.B 
LDA SECSTR 
CMA 
STA PORT B 
M VI B,06H 


MOV M,B 


INITIATE THE READ COMMAND 
МУ В.О 
MOV M.B 
MVI А.ВЕН 
СМА 
STA PORTB 
МУ! B,04H 


MOV M.B 


;PORT A ADDRESS 

PORT B ADDRESS 

;PORT C ADDRESS 

‘PORT B SET AS OUTPUTS ROUTINE 

:PORT B SET AS INPUTS ROUTINE 

;:ROUTINE CON VERTS STATUS ТО 
ASCII PRINTABLE DATA 

;:BEGINNING ADRS OF "READ" 
DATA BUFFER 

:COMMAND CHARACTERS ENTERED 
VIA CONSOLE 


‚СЕТ BOTH CHARS 
XFER LS CHAR 
TERM? 

:NO 

{ОАР SINGLE CHAR 


;XFER MS CHAR 
SHIFT ТО MS POSITION 


: MERGE CHARS 
‘STOR SECTOR 
:РОКТВ OUTPUTS 


"СЕТ PORTC ADRS 


:SECTOR REGISTER 
WRITE PORTC 
:SECTOR ADRS 

;IN VERT FOR WD BUS 
‘WRITE PORTB 
WRITE TO SECTOR 

REG 

:WRITE PORTC COMMAND 
HANDSHAKE 


‘SEL СМО REG 
WRITE PORTC 
“READ CMD 

ИМУКТ FOR WD BUS 
“ЕТТЕ PORTB 
ISSUE READ TO 
CMD REG 

WRITE PORTC 


:WAIT FOR END OF READ — THEN REPORT 


* 


Listing 3 continued on page 96 


POWER-ONE 
D.C. POWER SUPPLIES 


Now available for small systems applications 


Power-One, the leader in quality open-frame power supplies, now offers a complete line of single, dual, 
and triple output models for small computer systems. Also available are special purpose models for 
Floppy Disk and Microcomputer applications. 


Below are just a few popular examples of the over 90 ''off the shelf'' models now available from stock. 


SV 0 ЗА, м/ОУР SV 0 12A, w/OVP 


SINGLE OUTPUT & 
LOGIC POWER SUPPLIES 
° 56 ''off the shelf" 
models 
• 2V to 250V, 0.1A to 40A 
е + .05% regulation i ы | 
* 115/230 VAC input = 5K5-40/OVP 


HB5-3/OVP HD5-12/OVP Switching Mode! 
$24.95 single qty. $79.95 single qty. $250.00 singie qty. 


5V @ 0.7A, w/OVP NE 5V @ 1A, w/OVP 5V @ 2.5A, w/OVP 
12V Q 1.1À/1.7A PK W| —5V @ 0.5A, w/OVP -5V @ 0.5A, w/OVP 
24V @ 1.5A/1.7A PK 24V @ 3A13.4A РК 


FLOPPY-DISK SERIES 
о 8 “ОҒ the shelf’’ 


models A. ВЕ. | °, 4 7 
е Powers most popular | wg? 
drives M 
* Single/dual drive bn 
applications 


CP206 
For two 8.0” Media Drives 
$91.95 single qty. 


t 12V Q 1.7A or 
%15У @ 1.5A 


ҡ- 


05 
For one B.0'' Media Drive 
$69.95 single qty. 


5V @ 2А, w/OVP 
9 — 15V @ 0.5A 


For one 5.25" Media Drive 
$44.95 single qty. 


* 2-year warranty 


DUAL OUTPUT MODELS 


• 15 ‘‘off the shelf’’ 
models 


ғ + 5V to + 24V, 0.25A 
to 6A 


• |.С. regulated 
* Full rated to +50°C 


HBB15-1.5 


HAD12-.25/HAD15-.25 1 
$49.95 single qty. 


$32.95 single qty. 


| 5V Q 2A, w/OVP 5V Q 3A, w/OVP 5V Q 6A, w/OVP 
— — aide + 9V to + 15V @ 0.4A = 12V @ 1A or = 12V Q 1.7A or 
0 + 15\ @ 0.8А %15У @ 1.5A 
• 10 “о the shelf’’ 
models 


• 5V plus + 9V to 
+ 15V outputs 


е Models from 16W to 
150W 


* Industry standard size 


HCBB-75W 
$91.95 single qty. 


HBAA-40W 
$69.95 single qty. 


NEW 80' CATALOG! 
Get Your FREE Copy Now! 


Phone us direct or circle the reader service 
number below. 


4 р DUET "UNE. 


D.C. POWER SUPPLIES 
Power One Drive е Camarillo, СА 93010 е (805) 484-2806 * TWX 910-336-1297 


HTAA-16W 
$49.95 single qty. 
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Listing 3 continued: 
0B44 
08-6 
(0847 
OBA 
0B4D 
ag4E 
0852 
01854 
1В55 
0858 
0В59 
ОВ5А 
0В5В 
0B5C 


0850 
OBSE 
0861 
0863 


OB66 
OBON 
0В69 
QB6B 
овес 
0860 


0870 


" 0B71 
0874 
0876 
0877 


nB78 
0B7B 


0В7С 
0B7E 


(1603 

70 
CD9807 
112205 
0603 
C35COB 
ЗЕОВ 
77 
3A0180 
2Ғ 

12 

ІВ 

70 

7Е 


В7 
ҒА520В 
E640 
CASCOB 


JE00 
77 

3Е08 
77 

ЕВ 
227Е0В 


ЕВ 
ХА0180 
0600 
70 

2Е 


CD6907 
C9 


0000 
0000 


9810 


GD 


DLOOP 


МУ! B,03H 
MOV М.В 
CALL PIN 
LXI D,DATBUF 
МУ! B,03H 
JMP DLOOP 
MVI A.0BH 
MOV M,A 
LDA PORTB 
CMA 

STAX D 
DCX D 
MOV M.B 
MOV A.M 


ORA A 
JM GD 
ANI 40H 
JX DLOOP 


;READ DONE — GET STATUS 


SECSTR 
ISAVE 


MVI А.О 
MOV M.A 
MVI А,08Н 
MOV M.A 
XCHG 
SHLD ISA VE 


XCHG 
LDA PORTB 
МУІ В,0 
MOV М,В 
СМА 


CALL STATUS 
RET 


WORD 0 
WORD 0 


END READ 


;:SEL DATA REG 
‘WRITE PORTC 
:РОКТВ = INPUTS 
.FWA OF DATA 
;RE,WE-1 


“КЕ-0 

WRITE PORTC 
“СЕТ DATA 
ІМУЕЕТ DATA 
‘SAVE IT 
;:BUMP INDEX 
“КЕ-!,РОЕТС 
‚СЕТ STATUS 
PORTC 
:DRQ=1? 

YES 

;INTRQ SET? 
‚МО 


‘ADRS STAT REG 
WRITE PORTC 
‘STROBE КЕ-0 
WRITE PORTC 


SAVE INDEX TO 
DATA 

‘RESTOR PORTC 
ADRS 

СЕТ STAT BYTE 

STAT HANDSHAKE 

;WRITE PORTC 
ИМУЕКТ STAT 
BYTE 

‘REPORT STATUS 


‘SECTOR ADRS 
‘DATA INDEX 
STORAGE AREA 


DATA 
TRANSFER 
SEQUENCE 


STATUS 
HANDSHAKE 


Listing 4: Write-sector routine. This routine causes a section of memory to be written to a given sector on the disk. The sector number 
is specified by a 2-digit number entered from the system console. 
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Hexadecimal 
dress 


8000 
8001 
8002 
0793 


0798 


0769 


0520 
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Hexadecimal 
Code 


PORTA 
PORTB 
PORTC 
POUT 
PIN 


STATUS 


CHARS 


Label 


WRITE WRITE SECTOR ROUTINE 


Instruction 
Mnemonic 
and Operand 


Commentary 


WRITE SECTOR ROUTINE INITIATES THE WRITE 
COMMAND AND TRANSFERS ALL THE DATA FOR А 
SSELECTED SECTOR 


;W,XX = WRITE SECTOR,SECTOR ADRS 


EQU 8000H 
EQU 8001H 
EQU 8002H 
EQU 793H 
EQU 798H 


EQU 769H 


EQU 520H 


‚РОКТ A ADRS 
‘PORT В ADRS 
‘PORT С ADRS 


‘PORT В SET AS 


OUTPUTS 
ROUTINE 
;PORT В SET AS 
INPUTS ROUTINE 
;ROUTINE 

CON VERTS 
STATUS TO ASCII 
PRINTABLE DATA 
.COMMAND CHAR- 


Listing 4 continued 
on page 98 


Your personal computer becomes 
a window on Wall Street. 


ЧӘМІН SY. 


WALL ST 


MicroNET, the personal computer service of 
Сотрибегуе, now offers MicroQuote, a compre- 
hensive securities information system. 

With MicroQuote you can gain information from 
a data bank of over 32,000 stocks, bonds and op- 
tions from the New York, American, OTC and major 
regional markets plus Chicago options. MicroQuote 
contains price and volume data from January, 1974 
with cumulative adjustment factors and dividend 
information from January, 1968. 

You can determine indicated annual dividends, 
earnings per share, shares outstanding, BETA fac- 
tors, open interest on options and amount outstand- 
ing on debt issues. MicroQuote can provide issue 
histories on a daily, weekly or monthly basis and 
even performs certain statistical analyses on the 
data. It's a vital tool for any investor. 


MicroNET also allows error-free downloading of 
software via the new software exchange and execu- 
tive programs (now available for the TRS-80: Apple 
Il" and CP/M" systems). It also provides electronic 
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mum cj (3 syste 
computer 


mail service and can be accessed with a 300 baud 
modem via local phone calls in more than 175 U.S. 
cities. Write for full details on how your microcom- 
puter can control one of the nation's largest and 
most sophisticated time-sharing computer centers 
for about 8 cents a minute! 


TRS-80 is a registered trademark of Tandy Corporation 
Apple 1 15 a registered trademark of Apple Computer, Inc. 
CP/M is a registered trademark of Digital Research 


Regional distributors and local dealers wanted. 
Inquire to Dept. R 


Software authors: MicroNET seeks to license quality 
programs for software exchange. Write to 


Dept. S 


AE "PCM Г. 
Mail to: Dept: B 
CompuServe 2559 Aon апа Division 
Columbus, Ohio 43220 
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Listing 4 continued: 


0880 


0883 
0884 
0885 
0888 


0889 
0В8С 
0880 


ОВЗЕ 
ОВ8Е 
0890 
089: 

0892 
0895 
0898 
0В9В 


OB9D 
OB9E 
ОВА! 


ОВА2 
ОВА5 


ОВА? 


ОВА8 

ОВАА 
ОВАВ 
ОВАр 


ОВАЕ 
OBB! 


0ВВ3 


0880 
2A2205 


7C 
B7 
Е28СОВ 
7D 


C3920B 
7D 
07 


07 

07 

07 

84 
32Е50В 
CD9307 
210280 
0602 


70 
JAESOB 
2F 


320180 
0606 


70 


0600 
70 
ЗЕА8 
2Е 


320180 
0604 


70 


READ 


TWO 


SECTOR 


INITIATE THE READ COMMAND 


, 


The *Mainframe. 


(or how to get a good night's sleep) 
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More than a decade 
of reliability. 


ACTERS ENTERED 
VIA CONSOLE 


ORG 0B80H 
LHLD CHARS "СЕТ BOTH CHARS 
+2 
МОУ А,Н ‚ХЕРЕК LS CHAR 
ORA A TERM? 
JP TWO NO 
MOV A.L LOAD SINGLE 
CHAR 
JMP SECTOR 
MOV A,L :XFER MS CHAR 
RLC ‘SHIFT TO MS 
POSITION 
RLC 
RLC 
RLC 
ADD H MERGE CHARS 
STA SECSTR STOR SECTOR 
CALL POUT ;,PORTB OUTPUTS 
LXI H,PORTC (СЕТ PORTC ADRS 
МУ! В,02Н SECTOR 
REGISTER 
MOV М.В ;WRITE PORTC 
LDA SECSTR SECTOR ADRS 
CMA SIN VERT FOR WD 
BUS | 
5ТА РОКТВ МЕТЕ PORTB COMMAND 
MVI В,06Н :WRITE TO HANDSHAKE 
SECTOR REG 
MOV M,B ;WRITE PORTC 
MVI В.О .SEL CMD REG 
MOV M.B WRITE PORTC 
MVI A.0A8H ;WRITE CMD 
CMA IN VRT FOR WD 
BUS 
STA PORTB ‘WRITE PORTB 
MVI B.04H JSSUE READ TO 
CMD REG Listing 4 continued 
MOV М.В WRITE PORTC on page 100 


There is no other mainframe that compares with the 


performance and reliability of a TEI mainframe. Its unique 
design enhances substantially the reliability of any S-100 
computer system by providing high efficiency power, 
brown out protection, line noise rejection and a sophisticat- 
ed high-speed bus packaged in a durable enclosure. 
TEI manufactures the broadest selection of S-100 
mainframes ...8, 12 and 22 siot, desk top and rackmount 
models. Whether your requirements are standard or cus- 
tom, TEl's extensive manufacturing capacity and know- 
how can solve your mainframe problems today! 
Successful OEM's, system integrators and computer 
dealers worldwide rely on ТЕ! mainframes and enjoy a 
good night's sleep knowing that their systems are still 
running. Call ТЕ! today... you too can enjoy a good 
night's sleep! 


5075 S. LOOP E., HOUSTON, TX. 77033 
(713) 783-2300 TWX. 1 910-881-3639 
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The Universal" 
Intelligent Controller and 
‚Пе 5 Little Plugs 


= Thislittle plugey №. 
NA wenttotheS400, > a" 
.@ — Thislittle pluggy “ Sg » 
е Lun — fixed disks A 
du ; Thislittlepluggy — 2, 
«^  hadilopprs, , “ON wp! 
7 " Thislittle plug Jy "essa 5 
Мих supported tape, % а 

a And this little plugsy x Ў 
A7 went s We 


ж 


Теле 


x тєк ш me " кавказ ышы 


ЕНН ux ааа. 
т on 


a | ls JV VQ _ 
4 1181 ТШ es қалар, 


= % 
+- . a LJ LÀ ъ Ф 
- . LJ LJ LI < LJ 4 
" + а a - » 
^ - a a LJ = 
== у = . . on 
т # 
=v т =з = ав a cum > 
- 
т г Еа 


Call or write for full — Data Man- 
agement Labs, 2148 Bering Drive, San Jose, 


Five plug sets is all it takes for simultaneous, 
multi-device storage control. DMLs Univer- 
sal™ Intelligent Controller makes it possible. CA95131 (408) 248-2104. 


Ш S-100 Bus, with CP/M* support "CP/M is a trademark of Digital Research 

ш Plug adaptable device support ——— 

ш Control of upto 8 storage devices: A fixed | „= ..: ЕЕ 
disks, 4 floppy or tape cartridge drives аш И — Á — — 


B IEEE ОМА or port transfer 


DATA MANAGEMENT LABS 
Circle 58 on Inquiry card. 
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Listing 4 continued: 


WAIT FOR END OF READ — THEN REPORT 


OBB4 0603 MVI B,03H SEL DATA REG 
OBB6 70 MOV M,B ‘WRITE PORTC 
OBB? 110180 LXI D,PORTB ,PORTB ADRS 
OBBA 0603 M VI B,03H ;RE, WE=1 
OBBC C3C70B JMP DLOOP 
OBBF JESD GD MVI A,8DH : LOAD DATA 
OBCI 2F CMA ИМУКТ DATA DATA 
OBC2 12 STAX D ;WRITE PORT В TRANSFER 
OBC3 3E07 МУГ А,07Н WEZO HANDSHAKE 
OBCS 77 MOV M,A ‘WRITE PORTC ° 
OBC6 70 MOV M,B :КЕ = і,РОКТС 
OBC? 7Е DLOOP MOV A.M “СЕТ STATUS 
PORTC 
OBCS B7 ORA A ЮКО =1 
OBC9 FABFOB JM GD ,YES 
OBCC E640 ANI 40H ИМТЕКО SET 
OBCE CAC70B JZ DLOOP :МО 
READ DONE — СЕТ STATUS 
OBDI CD9807 CALL PIN ;,PORTB INPUTS 
0804 3500 МУ! А,0 ;ADRS STAT КЕС 
0806 77 МОУМ,А WRITE PORTC 
0807 3508 МУ! A,08H STROBE RE=0 STATUS 
OBD9 77 МОУМ,А ;WRITE PORTC HANDSHAKE 
OBDA 3А0180 LDA PORTB ‘GET STAT BYTE 
OBDD 0600 МУ! В,0 STAT HANDSHAKE 
OBDF 70 MOV M,B “УУКІТЕ PORTC 
OBEO 2F CMA INVERT STAT 
BYTE 
OBE] CD6907 CALL STATUS ‘REPORT STATUS 
OBE4 C9 RET 
0ВЕ5 0000 SECSTR WORD 0 SECTOR ADRS 
0В80 END READ 


PHYSICAL INDEX | j 
HOLE 


REPEATED FOR EACH RECORD 


61 1D FIELD 62 DATA qc 63|64А 
— SYNC ^ қа B а off 
NUMBER OF BYTES 16 6 | 6 1 126 101 
BYTE VALUE | | 
IN HEXADECIMAL FF 00 FE + * FF 100 FB * 9 FF IFF FF 
| 


UPDATE WRITE 


LEGEND: 


ID IDENTIFICATION 

AM ADDRESS MARK 

CRC CYCLIC REDUNDANCY CHECK FIELD 
WG OFF WRITE-GATE-OFF BYTE 


Figure 3: Format of data as recorded on one track of the disk drive. Each track contains 
sixteen records, each of which contains 128 bytes. Each record consists of an identifica- 
Hon (ID) field followed by a data field. The columns marked with an asterisk represent 
fields with contents that vary from record to record. 
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Text continued from page 86: 

contains the following: track address, 
side-select byte (set to 00 here), sector 
address, and sector length (set to 00 
here because the sector length is con- 
stant); each field is 1 byte long. The 
cyclic-redundancy-check (CRC) sec- 
tion contains a 2-byte value that 
serves to check the accuracy of the 
previous bytes as written onto the 
disk. A command byte of hexa- 
decimal F7 sent to the FD1771 con- 
troller causes it to generate and write 
the CRC bytes. 

The data field also begins with a 
sync section. The address mark for 
this section, hexadecimal FD, is a dif- 
ferent value than for the sync section 
in the identification field. A data sec- 
tion of 128 bytes follows and can be 
filled with any desired data. The last 
section within the data field is the 
write-gate-off (WG-off) byte, which 
allows the head an area in which to be 


94 "fs 
al "Fs. 
ze ^ ғ 1 


" standard on our 


позора узае 


_ under 4,000.0 


МЕНЕ 


e ыы ТЕ ^n. P Jus ША ew 
Len SO Uh ds i as standard’ in a low cost 
microcomputer system is reason enough to make the 
900 Series your logical choice — but the fact is, it's only 
one of the reasons why this system offers the best 
price/performance value of any now on the market. 
There's also a simple modular design, a reliable single 
board computer, dual flexible disk drives, a versatile 
disk operating system, plenty of room for expansion, 
and attractive quantity discounts — plus a lot more. 

Just check out these standard features and expan- 
sion capabilities. 

STANDARD ON THE 900 SERIES: 

Г] Single board microcomputer: 280 based; 4 MHz. 
operation; DMA controlled disk access. 

[] Dual eight inch flexible disk drives: on-line formatted 
capacity of 2.5 megabytes expandable to 5 Mb; access 
time of 3 milliseconds track-to-track; 8000 hour MTBF 
reliability rating. 

[] ІВМ 3740 format compatible 

Г] 48 kilobytes of dynamic RAM, 
expandable to 65 Kb. 

[] CP/M* Disk Operating System 
with assembler, editor and debug 
subsystems. 

[] RS232 or TTY serial port for system 
console. 

O Parallel line printer port 
(Centronics-compatible). 


DESIGNED FOR 

OPTIMUM RELIABILITY 

AND EASY SERVICING 

Single board design 
Quad-density flexible disk drives 
Turn-key operation and security 
Expansion capabilities 
Industrial quality construction 


"Unit price (83,996.) in small quantities; please 
contact factory for complete discount schedule 
CP.M* isa registered trademark of Digital Research 


OPTIONS FOR THE 900 SERIES: 


[] Disk expansion: up to 5 Mb formatted capacity. 


С] Serial /О expansion: two additional А5232 ports 
(serial printer, modem, etc.) 


[] S100 bus adaptor for system expansion. 
[] Multi-user operation 
Г] Hard disk subsystem 


AVAILABLE SOFTWARE FOR THE 900 SERIES: 


[] High level m include: BASIC, FORTRAN, 
COBOL and PASCAL. 


[] Application packages include: Inventory, Word 
Processing, GL, AR, AP and Payroll. 


theQuay 900 Microcomputer System offers the 
most complete package for the money 


Р.О. Box 386, Freehold, New Jersey 07728 в (201) 681-8700 
Factory: Route 34, Wall Township, New Jersey 07719 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
Circle 59 on inquiry card. 
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$$$ SAVE $$$ 
TRS-80*/ZENITH/APPLE! MATTEL 


ATARI COMPATIBLE HARDWARE 
DISK DRIVES | 


More capacity than Radio Shack 35 Track (80 К 
Bytes) drives. Fully assembled and tested. 
Ready to plug-in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS-80* 
compatible silver enclosure. 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 
FOR TRS-80* 


CCI-100 5%", 40 Track (102K Bytes) for Model | $314 
ССІ-200 59” 77 Track (197K Bytes) for Model | $549 
ССІ-800 8” Drive for Model 11 (V2 Meg Bytes) $795 
For Zenith Z89 

ССІ-189 5%", 40 Track (102K Bytes) add-on drive $394 
2-87 Dual 5%” add-on drive system $1095 
DISKETTES — Box of 10 (5'A^) - with plastic library case $24.95 
16K MEMORY UPGRADE KITS $59.95 


for TRS-80*, Apple 11, Sorcerer (specify) 


PRINTERS NEC Spinwriter 


Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 


tlonal spacing $2479 
| With Tractor Feed $2679 
779 CENTRONICS TRACTOR FEED PRINTER $995 
Same as Radio Shack line printer 
737 CENTRONICS FRICTION & PIN FEED PRINTER $849 
Text quality matrix , proportional spacing 
730 CENTRONICS FRICTION & PIN FEED PRINTER 5640 
7 x f matrix 
P1 CENTRONICS PRINTER $349 
Same as Radio Shack quick printer 
PAPER TIGER (IPA40) $995 
Includes 2K buffer and graphics option 
ТІ-810 $1599 


Upper and lower case, parallel and seríal, paper 
tray and TRS-80* interface software 


OKIDATA Microline 80 Friction and pin feed $645 
Tractor Feed, friction, and pin feed $745 
EATON LRC 7000 + 64 columns, plain paper $349 
COMPLETE SYSTEMS 
TRS-80* LEVEL 11-18К with keypad $722 
TRS-80* Expansion Interface $274 
ZENITH 289 all-in-one computer $2295 
ZENITH Z19 $740 
ATARI400 $549 ATARI800 $999 
MATTEL INTELLIVISION $299 
DISK OPERATING SYSTEMS 
РАТСНРАК #4 by Percom Data $ 8.95 
CP/M for Model |, Zenith $145.00 
CP/M for Model Il, Altos $245.00 


NEWDOS Plus — with over 200 modifications 35 Track $ 89.00 
and corrections to TRS-DOS 40 Track % 99.00 


CAT MODEM Originate and answer same as $157.50 
Radio Shack Telephone Interface 1! 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call (617) 242-3361 
5 Dexter Row, Dept. B-5, Charlestown, MA 02129 master charge 
Hours: 10AM-6PM (EST) M-F (Sat. till 5) 
Massachusetts residents add 5% sales tax 
Freight collect, F.O.B. Charlestown 

* TRS-BO is a trademark of Tandy Corporation 
Prices subject to change without notice. 


VISA 
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turned off from the write mode 
without destroying any valid data. 
Although a hexadecimal FF is written 
to this field, we do not care what 
value resides in the WG-off field on 
the floppy disk. 

Once the disk is formatted, reading 
or writing can begin. The read and 
write commands are similar in several 
respects to other commands such as 
the seek command. Each must be part 
of a software routine in which a com- 
mand parameter is loaded into the 
data, sector, or track register, and the 
command itself is loaded into the 
command register. All commands 
also generate an interrupt signal at 
their completion. This interrupt must 
be reset through a status handshake 
routine that reads the status register. 

However, the read and write com- 
mands differ from commands like the 
seek command in the following one 
respect: data must be transferred. For 
example, a write command, in a data- 
transfer routine like that presented in 
hexadecimal locations OBB4 thru 
OBCE of listing 4, places a byte 
of data in port B and points the ad- 
dress pointers (lines AO and А1) to 
the data register. When the FD1771 
raises the DRQ line, the WRITE- 
ENABLE line is brought low. The 
byte of data, which is placed in the 
FD1771 data register, is transferred 
from the FD1771 to the disk. The 
8080A places another byte in the port 
and pulls the WRITE-ENABLE line 
low again when the FD1771 signals 
that it is ready to accept another byte 
of data. А similar procedure is 
followed for a read command (see 
listing 3), except that this command 
uses the READ-ENABLE line. 

This concludes our discussion of 
the hardware and software necessary 
to interface a Shugart SA400 disk 
drive to an 8080A-based microcom- 
puter system. Additional application 
information is given in the applica- 
tion notes available from the com- 
panies listed in the references. № 


References 

1. SA400/450 Minifloppy Diskette Storage 
Drives with ап 8080A/FD1771 Singie Den- 
sity System Application Bulletin, Shugart 
Associates, 415 Oakmead Parkway, 
Sunnyvale CA 94086 

2. FD1771 Floppy Disk Formatter/Controiler 
Data Sheet, Western Digital Corporation, 
3128 Red Hill Ave, POB 21B0, Newport 
Beach CA 92663 

3. intel 8080 Microcomputer Systems User's 
Manual, Intel Corporation, 3065 Bowers 
Ave, Santa Clara CA 95051 
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step-by-step approach to assembly lan- 
guage programming-with excercises 
developed to test the reader at every 
step. Learn to write complete applica- 
tions programs. Features: Programming 
and addressing techniques, input/output 
techniques and devices, application 
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development and more. 
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analog-digital conversion. The KIM-1, 
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6502 at the assembly language level. 
Learn how to devise strategies sultable 
for the solution of complex problems 
commonly found in games. 
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Міивіс 


А Graphics Text Editor for 


Part 2: Algorithms 


The Commands 

With what commands should the 
editor provide the user in order to 
make the program easy to use, and 
how does the nature of these com- 
mands affect the structure of the pro- 
gram? 


Mode Commands 

We begin to answer this question 
by distinguishing three major ways in 
which the user will use the program. 
The first is when the user creates a 
score of music. Here the editor must 
establish a file for the score and allow 
the user to overwrite the default 
values for the music, such as the key 
and time signatures. The second ma- 
jor use consists of editing the score. 
The program needs to provide 
facilities for locating the measure to 
be edited, reformatting the pages 
after editing, and writing the finished 
version out to a file. The third and 
hardest facility the editor must pro- 
vide is the ability to display the score 
on the screen. 

А multitude of problems must be 
handled automatically by the editor 
in adjusting the format of the score as 


Note 

The figure numbering sequence is con- 
tinued from part I which appeared in the 
April 1980 BYTE. 
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it will appear on the screen. The 
above discussion leads to a definition 
of three separate modes of operation 
for the editor called the CREATE, 
EDIT, and DISPLAY modes. 
Switching between modes is done by 
issuing a command through the 
graphics tablet as discussed in part 1. 
The editor also switches modes 
automatically to display the contents 
of a measure while the user creates or 
edits the score. 


Location Commands 

Commands must be provided to 
allow sequential passage through the 
score. In order to do this, the user 
must first set a symbolic-operation 
mode which determines the units to 


be used as increments in moving. 


through the score. These units are 
pages, lines, measures, or characters, 
and are set via commands on the 
template. For example, suppose you 
are located on page two, line one, 
measure three, and character twenty- 
one of the score, and you wish to edit 
page five, line four, measure one, and 
character three. The following se- 
quence of commands will accomplish 
this: 


1. Touch page. This sets the in- 
crements to pages, and sets the 
line, measure, and character values 
to one. 

2. Touch forward three times. This 
positions you on the first line, 


measure, and character of page 
five. 

3. Touch line. Touch forward three 
times. You are now at the first 
measure of line four. 

4. Touch character and touch for- 
ward two times. 


If you are editing the end of a unit, 
it is often faster to back up. If you 
were editing the last character, 
number thirty-seven, of measure one 
above, you could go to measure two 
and then back up one character rather 
than going forward from measure 
one, thirty-seven times. If the pro- 
gram is to provide this flexible loca- 
tion scheme to the user, it should be 
easy to determine the location of the 
page, line, measure, and character at 
any place in the score. А look back at 
the data structures indicates that this 
was accomplished using doubly- 
linked pointers between the score 
area arrays. 


Edit Commands 

Тһе program must support all 
editing features that allow easy text 
manipulation. Commands to insert, 
delete, replace, or move pages, 
measures, lines, or characters must be 
provided, as well as methods of 
searching the text for patterns of 
music. These facilities require a set of 
routines that will automatically ad- 
just the paging of the music after 
editing. 
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Exit Commands 

After editing a measure, the user 
either wants the version to become a 
permanent part of the score, or 
wishes to inform the program to ig- 
nore any changes made. This is the 
function of the EXIT and NULL-EXIT 
commands on the template. Note that 
the exit command must transfer the 
contents of the work area to the score 
area and make the necessary format 
changes while the NULL-EXIT simply 
does nothing. 


Symbols 
Music abounds with symbols. The 


template shown in part 1 indicates 
only а few. The actual design allows 
for one hundred different symbols. In 
order to avoid cluttering the template 
you would have to cull the necessary 
symbols for the type of music that is 
being scored. To transfer from one 
notational style to another is not a 
difficult task, since only the template 
and interface program would have to 
be changed. The main portion of the 
editor is protected from such altera- 
tions. 


Output 
The hardest problems of the editor 


Production is up 400%. 
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the industry, availability of parts has limited our ability to expand 
production as fast as we would like. 

We at D.C. Hayes Associates are committed to supporting the 
microcomputer industry through providing your local dealer with 
superior quality products, as rapidly as supplies and our high quality 
production techniques allow. Thanks for waiting for our micro- 
modems, we know you'll be glad that you did. 
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are related to displaying the musical 
score on the screen in a pleasing and 
useful format. I will touch on three 
classes of problems, and outline their 
solutions in this section. 


Dimension Problems 

This set of problems is caused by 
the physical dimensions of the screen 
output. The actual physical dimen- 
sions of the height and length of the 
screen are fixed, and you must work 
around their limitations. Since most 
graphics screens represent points in a 
coordinate system, the maximum and 
minimum absolute coordinates for 
the X and Y axis are set. 

In order to achieve a flexible 
design, no commitment should be 
made to any of these machine- 
dependent characteristics. Instead, 
you should work in a virtual coor- 
dinate space controlled by the editor, 
and write another interface program 
to handle the conversion of coor- 
dinates in the virtual space to the ac- 
tual screen coordinates. Every dimen- 
sion that is given will then represent a 
dimension of the virtual space in the 
editor. Since the option of determin- 
ing the size of a score of music should 
be left to the user, you must under- 
stand that all dimensions are subject 
to scaling factors that will be set by 
the user on entrance to the program. 
With these considerations in mind, I 
will now discuss three problems and 
their solutions. 


1. The Spacing Problem for the 
Staff 

How are the dimensions for the 
staff, notes, and symbols determined? 
The solution was found by taking 
measurements from scores of music 
and determining the standard sizes. 
Figure 5 shows the dimensions of the 
staff and lists the dimensions for 
other symbols. Note that all dimen- 
sions are given in terms of LSPACE, 
which is the distance between the 
lines of the staff. 


2. The Length of the Measure 
Problem 

How do you assign a virtual length 
to a measure? Although each measure 
has the same number of beats, their 
lengths can differ radically. Observe 
in figure 7 that the length between 
notes of the same value is not always 
equal. This eliminates a simple 
method in which you would assign 
virtual lengths to specific note values 
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Figure 5: Dimensions of the musical staff, notes, and symbols. All dimensions are given 
in terms of LSPACE, the distance between the lines of the staff. 


and determine the total length of the 
measure by summing their values. A 
modified approach to this simple 
scheme can be adopted, however. 
You must first determine the 
minimum distance between notes that 
allows sharps and flats to be inserted, 
while still preserving readability. This 
distance can be fine-tuned to the eye 
of the user, but it is approximately 
nine-fourths the distance between the 
lines of the staff, or (%) XLSPACE. 
This dimension will be called the in- 
ternote distance, denoted by INTER. 
Second, a beaming group is defined 
as a set of notes that are connected by 
beams. Later | will discuss a routine 
that determines beaming groups in 
the measure. Аззите here that the 
job has been done. Next, a code for 


8086 Boards 
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PROM-I/O $495. 
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each possible note value is deter- 
mined (this code was actually 
developed much earlier and is used 
throughout the program in most of 
the data structures). This information 
is shown in table 5. Notice that all the 
values are integer quotients of 20160. 
There are several reasons for this par- 
ticular encoding scheme. First, the 
editor allows for twenty-six different 
note values. In order that the sub- 
groupings of these notes add up to 
correct total values, each note must 
have the same common denominator. 
The value 20160 fulfills the require- 
ment. The code for one beat is 5040. 
Other reasons for this encoding con- 
cern the eventual placement of the 
notes in their proper screen locations. 
The total length of the measure is 


ANALOG Boards 


A/D 16 Channel, $495. 
12 Bit, High Speed 
D/A 4 Channel, $395. 
12 Bit, High Speed 
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Figure 6: Ал example of a rarely occurring 
musical symbol. Of the many thousands 
ор symbols which are used to com- 
municate different forms of expression, 
some are used only infrequently. This par- 
ticular symbol is found in piano music. It 
directs the performer to reach inside the 
instrument and strike the string cor- 
responding to the indicated note with a 
mallet. 


now the sum of the lengths of all of 
the beaming groups of that measure 
plus the lengths of the rests. The 
algorithm for determining the length 
for the beaming groups can now be 
stated: 


1. Determine the total number of 
beats for the beaming group. This 
can be done by summing the codes 
for all the notes in the group and 
dividing by 5040, the value for one 
beat. Let this value be NUM. 

2. Find the minimum value for the 
beaming group. Call this MIN. 

3. Determine the number of notes re- 
quired if the total number of beats 
were to be taken up by the 
minimum note. This is simply 
NUM / MIN. 

4. Multiply this number by the inter- 
note distance. Thus you finally get 
the length, which is equal to (NUM 
/ MIN XINTER. 


You can now perform the above 
routine for all of the beaming groups 
of the measure and sum up the 
lengths, with rests included. The total 
value represents the virtual length of 
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The Model 24-103 "STANDARD RAM" was designed for the 
smaller system which does not require bank select. It has been in 
production since late 1978 and has earned an enviable record for 
reliability, Although it does not have some of the options of the 
commercial cards listed below, its manufacturing quality has not 
been cut in any way. The card has DIP switch addressing — any 
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continuous 16K on 4K boundaries. All inputs are buffered and it 
comes fully assembled, tested and guaranteed for one year. Prices 
for the card with 300 nsec. chips start at $265 and drop to $225 for 
quantities 5-9. Add $30 per board for 250 nsec. chips for faster 
CPU clock speeds. 


8/16 RAM 


This board was designed for the 1980s. It is configured as 16K by 
8 bits when accessed by an 8-bit processor and configured BK by 
16 bits when used with a 16-bit processor. The configuration 
switching is automatic and is done by the card sampling the 
"Sixteen Request" signal sent out by all 16-bit CPU boards. The 
card has all the high noise immunity features of the PLUS and 
APEX as well as "extended addressing". Extended addressing is a 
replacement for bank select which makes use of a total of 24 
address lines to give a directly addressable range of over 16 
megabytes. (For older systems, a switch will cause the card to 
ignore the highest 8 address lines) This card ensures that your 
memory board purchase will not soon be obsoleted. it comes with 
200 nsec. memory chips only and is guaranteed to run without wait 
states with our 8086 CPU using an 8 Mhz. clock. Prices: 1-4, $445; 
5-9, $345. 
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Others: Fifth 1008, Seventh 720, Ninth 560, Tenth 504, Eleventh 458, Twelfth 420, Thirteenth 387, Fourteenth 360, Fifteenth 336. 


the measure. This is stored in the 
character array of the score area. 


3. The Line Length Problem 

With different sized measures, how 
do you determine the number of 
measures that will fit on each line, 
thus assuring that the bar lines at the 
end of each line are aligned? The dif- 
ficulty of this problem is increased by 
the fact that not all of the space in a 
line is used. Each line of music starts 
with a clef, key signature, and time 
signature. Every bar line of every 
measure is bounded by empty space. 
(Refer to figure 5.) All of these spaces 
must be accounted for in determining 
the number of measures that can fit 
on each line. 

Assume that the total length of the 
line in virtual space is LLINE. The 
first part of that space must be 
allocated to the clef and signatures; 
this will be called LWASTE. The total 
usable virtual space, LUSABLE, is 
then equal to LLINE—LWASTE. The 
wasted space around each measure 


will be called LMSRWST. If М 
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Table 5: Additional musical symbols. 


measures are on the line, then 
NXLMSRWST space has been 
wasted in these measures. Now sup- 
pose that you are positioned at the 
first measure that will go on the line. 
You know the virtual lengths of 
this measure and all that follow. 
Denote the sum of the lengths of these 
first N measures as SUMN. The prob- 
lem is then to find the largest N such 
that: 


LUSABLE > SUMN +N XLMSRWST 


This says that you want to find the 
greatest number of measures that can 
be put on the line before going past 
the end of the line. In general, the 
measures will not fit perfectly on the 
line; therefore there will be excess 
space at the end. This excess must be 
distributed equally among the 
measures, and to do this you must 
find a scaling factor to transform each 
X coordinate of the measure into a 
new coordinate. This scaling factor 
can be easily determined. Let EXCESS 
be the excess space at the end of the 
line. It is equal to LUSABLE — 


SUMN — М X LMSRWST. The scal- 
ing factor then is simply 
LUSABLE/(LUSABLE — EXCESS). 
The solution to the line length pro- 
blem is shown in algorithmic form in 
listing 1. 


Beaming 

Before this problem can be for- 
mulated I will review some of the 
questions that must be answered 
when writing music on the page. 
These are various conventions used 
for writing music. The following lists 
a few of these problems. 


Stems Up or Down? 

You must first decide if a group of 
eighth or sixteenth notes will be un- 
derbeamed or overbeamed (іе: 
whether the ligature is placed at the 
top or bottom of the note stems 
which point up or down, respective- 
ly). The easiest solution to this prob- 
lem consists in finding the maximum 
note displacement from the center 
line of the staff and then drawing the 
note stems in that direction. There are 


several exceptional cases for this sim- 
ple algorithm. For example, if the 
previous group of notes was under- 
beamed and the maximum displace- 
ment of the next group is above the 
middle line of the staff (but not by 
much), the score will read easier if the 
group is underbeamed rather than 
overbeamed. 


Determining Beam Inclination 
Note in figure 7 that the ligature in- 
clination of beaming groups is not 
always the same. To determine the 
angle of the beam, you must find the 
height difference between the stems of 
the maximum note and the minimum 
note. For each octave of this dif- 
ference, increase the height of the tilt 
by one unit. Notice that the tilt can be 


either up or down. In the following 
discussion I will talk about one of the 
four cases: underbeamed and tilting 
upward. The other three cases are 
easy modifications to the algorithms. 


Determining the Stem Lengths 
The length of the stems from the 
notes depends on several factors. 
Suppose you have an underbeamed, 
upward-inclined beaming group. The 
shortest note stem must be at least a 
certain minimum length for readabil- 
ity. Once this distance is set, deter- 
mine the lengths of the stems for the 
other notes of the beaming group. 
These distances depend on the loca- 
tion of the note and the angle of the 
beam. Although the algorithms are 
quite involved, they basically consist 


Listing 1: Solution to the line-length problem in algorithmic form. 


1. LUSABLE - LLINE - LWASTE 
2. N31 
3. VALUE=SUMN +N XLMSRWST 
IF LUSABLE< VALUE THEN GO TO 4 
N=WN +] 


SUMN = Virtual length of first measure 


SUMN = SUMN + VALUE of virtual length of Nth measure 


GO TO 3 
4. EXCESS = LUSABLE - VALUE 


LSCALE = LUSABLE / (LUSABLE - EXCESS) 
5. Store scale into the scale portion of the line array for future use when displaying the 


measure. 


Listing 2: Algorithm used to determine whether a group of notes should be under or 


overbeamed. 


1. Find the minimum note in the beaming group. MINX, MINY 
Find the maximum note in the beaming group. MAXX, MAXY 


Let OCTAVE be the height of an octave. 


Let MID be the height of the middle note of the staff. 


Let STEM be the minimum length of a stem. 


Let LENGTH be the virtual length of the beaming group. 
2. IF (MAX - MID) > (MID - MIN) then overbeam, ELSE underbeam. 


Assume underbeam. 


3, TILT - (MAX - MIN) / OCTAVE (integer division) 


4. For each note in beaming group: 
Get coordinates into NOTEX, NOTEY 
М = ТИЛ / LENGTH 
В = (MINY - STEM) - MINX X M 


The height of the stem for this note is then equal to NOTEY - M x NOTEX - B. 


Listing 3: Algorithm to determine the beaming groups. 


1. BEATCOUNT = 0 


MEASURECOUNT = Number of beats to a measure times 5040. 


2. BEATCOUNT = BEATCOUNT + 5040 
IF MEASURE < 0 GO TO 5 
3. Get value of next note into NOTEVAL 


BEATCOUNT = BEATCOUNT - NOTEVAL 
MEASURECOUNT = MEASURECOUNT - NOTEVAL 
4. IF BEATCOUNT < 0 THEN output group and GO TO 2. 
IF encountered a rest THEN output group and до to 3 
S, Finished with measure, either continue or stop. 


of solving equations to find the in- 
tersection point for the lines of the 
stems and the beam. А complete 
description of an example with all the 
equations is given in figure 8. 

The algorithms for each of these 
problems are not difficult, and for the 
most part they consist of only a few 
instructions. However, the excep- 
tional cases which make the music 
more readable are complex and 
tedious. Given the ad hoc nature of 
musical notation there seems to be no 
mechanical way to eliminate these ex- 
ceptional cases. Let me briefly outline 
the basic algorithms. Once again, you 
assume that you have a routine that 
provides the beaming groups and that 
you are dealing only with an 
underbeamed upward-inclined 
group. 

The beam-characteristic algorithm 
is shown in listing 2. 

Next I will discuss how to deter- 
mine the beaming groups. The basic 
strategy is to collect notes with flags 
until one either goes past a beat or en- 
counters a rest. Then output a beam- 
ing group, and if a rest is encounter- 
ed, continue within the beat to collect 
the remaining notes of the beat. Only 
in cases of syncopated rhythms will 
beaming groups cross over a beat. I 
might add that this is the reason for 
the strange initialization: 


BEATCOUNT = 
BEATCOUNT + 5040 


in step 2 of the algorithm, for if 
BEATCOUNT comes back negative 
from step 4, a beat has been crossed 
over. The algorithm is shown in 
listing 3. 


Symbol Problems 

Several ways are presented for 
routines that draw the notes and sym- 
bols on the screen. You must keep in 
mind that the eventual size of the 
symbols is left to the discretion of the 
user, and the program must therefore 
allow for scaling. Scaling sometimes 
distorts characters, so the editor must 
have procedures to keep this distor- 
tion within a readable limit. I found 
that for symbols consisting mostly of 
straight lines, simply storing a set of 
relative points and drawing lines be- 
tween them is sufficient. For symbols 
that are curves, such as the G clef, a 
better approach is to use a spline- 
fitting routine to draw the symbol. 
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Figure 7: Sample of a musical score, іп this case part of a bourrée Бу ] S Bach. Note the difference in note spacing and in angles of 


beams. 


(NOTEX, NOTEY) 


(MINX, MINY) 


STEM 
TILT 


(MINX, MINY-STEM) 


LENGTH 


Figure 8: Calculating the equation of the line segment forming a beam. The standard 
slope intercept equation Y = mX + b is used. We know that the slope is M = 
TILT/LENGTH, and that the value of one point on the line is (MINX, MINY—STEM). 
Fitting this to the equation of the line, we can find b = (MINY—STEM)—MxX MINX. 
The heights for all the other stems can then be calculated. For each note, put the X and Y 
coordinates in NOTEX and NOTEY. The height for this stem is then HEIGHT = 
NOTEY —M x NOTEX —b. 
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Although this requires much more 
computation time on the computer, it 
does produce an aesthetically pleas- 
ing symbol and allows the user to 
fine-tune the form of the symbol by 
simply moving a few of the interpola- 
tion points. 


Other Points 

Now that the basic design of the 
editor has been presented, I will 
discuss some of the finer points of the 
design. 


Patterns and Sequences 

Although the input format is 
satisfactory for most music, the use of 
the current template becomes taxing, 
if not impossible, when creating a 
score of complex music. There is no 
facility that allows the user to input 
complex rhythms. In order to provide 
this ability, the concept of a pattern 


TODAY MAY BE THE BEST TIME 
MAKE YOUR CAREER MOVE 


But first make sure your new employer measures up. 


With all of those prospective employers trying to attract your engineering skills, now is the best Ите to look 
beyond "just a job" and consider your career. Your rea] objective is to find the perfect combination—challenge, 
satisfaction, security, and reward. To assist you, we've prepared a checklist of polnts to consider when you re 
evaluating a new employment possibility. It's a good way to compare the companies seeking your expertise. 


Racal-Milgo 


Career Opportunity Checklist for Engineers 
INDUSTRY GROWTH AND STABILITY 


No one wants to be “phased out,” so check for security: | YES ? NO 
15 the company part of an industry that's vital, growing, dynamic? ....О О О 
Will the growth continue throughout the 1980s and beyond? ......... поо 


COMPANY HISTORY AND REPUTATION 
You can tell a lot about a firm by its track record: 
Is the company recognized and respected in the industry? ........... 


ао 
Have sales and profits increased at a steady rate? .................. Do 
15 it known for its technological innovations? ...... .............. ВЫ 
Are its employees motivated and well rewarded? ... .............. E] 3 
Does the company seek technological employees on a permanent, 
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WORKING CONDITIONS AND ENVIRONMENT 


Do employees welcome the challenge of difficult assignments? ...... D 
Are creativity and independent thinking encouraged? .............. o0 
Are the company's engineering goals clear-cut and attainable? ....... ooo 


THE COMPANY LOCATION 
Relocation is a big professional and personal commitment. 
15 the company located in an existing or emerging electronics center? . . (О 


Are there major universities and other technological resources nearby? . O 
Will the company assist me in relocating? .................... .. О 
Сап | provide my family a comfortable lifestyle in this агеа?......... [] 
Are there cultural and entertainment opportunities? ................ C 
is there a variety of recreational and leisuretime activities? .......... О 
Are the climate and surroundings pleasant? ...................... О 


PERSONAL AND PROFESSIONAL GROWTH 
Job satisfaction means more than just a paycheck: 
Does the company give full recognition to the engineering role? ...... О 


Will Бе working and interacting with other talented professionals 
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О 

OO 

Will my accomplishments be acknowledged, appreciated, rewarded? . . O O 
DO 

[] 
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Will the company pay for advanced training in technology 
о +... зз»... ive on rae evt. eon o Е, nno О 
О 


Can | pursue my own career goals within the company framework? ... 


THE LONG RANGE PICTURE 

Where will you be professionally in 5 years? .. .ín 10 years? 

Are there plenty of opportunities for rapid advancement within 
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Does the company encourage engineers to assume positions of ашһогйу?Г1 О О 
Will ] be allowed to move into those engineering arcas that interest 


ПСО. саама ано апач ы қы қылқан эд ооо 
Can | choose my own career path—into technological leadership ог 
executive management? .............. di ati en ИНАНА). ЕЕРЕЕ. СНЕ 


Racal-Milgo, Inc. 


Circle 66 on inquiry card. 


8600 ММУ. 41st Street Miami, Fl. 33166 


One Company to Evaluate 


At Racal-Milgo, we're looking for capable communica- 
tlons hardware and software people to join our engi- 
neering team. Our success has created needs at every 
level, from entry to top management. We have a lot to 
offer you. 


The mainstream of our business is data communica- 
tions—where today's action is. We're a pioneer, and a 
recognized leader in the field. Our state-of-the-art 
product lines include modems, multiplexers. data en- 
cryption, and systems for sophisticated network con- 
trol and performance assessment. 


We're proud of our growth —$64 million in sales two 
years ago, $80 million last year, and over $100 million 
this year—and we're still growing. Applied research and 
technology keep us on the leading edge in data commu- 
nications; our engineers face some of the industry's 
most challenging (and rewardIng) responsibilities. 


Racal-Milgo is a great place to work. We encourage our 
technical people to think creatively, to turn their in- 
novative ideas into successful products—in an atmo- 
sphere of friendly, professional teamwork. We provide 
them with one of the nation’s most advanced engi- 
neering facilities. Our salaries and benefit programs 
are among the best in the business. 


We're located in suburban South Florida, one of the 
growing new electronics centers іп the sunbelt. It's an 
international area, gateway to Latin America, blessed 
with a pleasant climate year-round. There are excellent 
cultural and entertainment opportunities, plus swim- 
ming, diving, boating, sport fishing. golf, tennis. and 
all the other benefits of a cosmopolitan resort. There's 
a wide choice of employee clubs to introduce you and 
your family to new activities. And if you're interested 
in furthering your professional or business related 
education, we'll pay for your coursework at any of the 
major universities nearby. 


At Racal-Milgo, we're experiencing dynamic growth, 
and we need good people at all levels. The working 
conditions are excellent...advancement and rewards 
come fast...and our new two-track career program 
lets you decide whether to rise to the top on the tech- 
nical side or to move into management. (Our ргеві- 
dent and board chairman are both ЕЕ 85.) 


We're looking for the best. If you are 
too, let's get together. 1 hope to per- 
sonally welcome you aboard. Send 
me your resume today: no letter re- 
quired. You'll receive a prompt reply. 


СЫ му" 


Ed Hilpert 
Vice-President. Engineering 


HALF 


Pl 


DOTTED 


DOTTED HALF QUARTER 


DOTTED EIGHTH 


SIXT Y - FOURTH 
А = 
m 


THIRTY -SECOND 


А 


ООТТЕВ 
THIRTY-SECOND 


DOTTED 
SIXTEENTH 


WHOLE 
ТТН 9 TH 
й m Е Е 
РАТ 


DOTTED TRIPLET 


42, 


TRIPLET SEXTUPLET 


DOTTED SEXTUPLET 


2222. 


3 © 
IOTH НТН 
I4 TH I5 TH 


Figure 9: Extensions to the musical template for more advanced editing. 


of rhythm is created. Here the user 
can establish any rhythmic pattern 
with a code number. When this code 
number is touched on the template, 
the interface program organizes the 
notes which are entered after it 
according to that rhythm. The 
template must now have more fields 
on it to accommodate this ability, 
and the interface program must be ex- 
panded to perform these computa- 
tions, The extensions to the template 
are shown in figure 9. Іп order to 
create a rhythmic pattern the user 
must issue the following commands: 


1. Push SET and PAT. This informs 
the interface program that a pat- 
tern is to be created. 

2. Push a number on the PAT row. 
This will be the number of the 
pattern, and any existing pattern 
with this number is overwritten. 

3. Push the series of note values 
which determines the pattern. 

4. Push END. This signifies the end 
of the pattern. 


To use the pattern the user issues the 
folowing commands: 
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1. Push the number of the pattern. 

2. Push the pen onto the correct 
pitch positions on the staff, 
preceding them with any attached 
symbols such as sharps, dots, 
slurs, etc. Note that the order of 
the notes and symbols is now im- 
portant, but the X locations on 
the staff are immaterial. 


The end of the pattern occurs when 
the number of notes of the pattern is 
pushed onto the screen. If more notes 
are entered before another pattern 
number is pushed, the interface pro- 
gram issues a warning to the user 
signifying that the pattern is ended. If 
an insufficient number of notes is 
entered before another command is 
issued, the user is warned and the in- 
complete input is discarded. 

A sequence, as used here, is simply 
a series of patterns. Suppose that se- 
quence 1 consists of the patterns 2, 5, 
1. The use of sequence 1 will cause the 
notes pressed to follow the rhythm of 
pattern 2. When all of its notes are 
used up, it will follow the rhythm of 
pattern 5, and when that is finished, it 
will follow pattern 1. Setting a se- 
quence is similar to the setting of a 


pattern. The steps are: 


1. Push SET and SEQ. 

2. Push a number in the SEQ row. 
This is the sequence number. 

3. Push a series of numbers in the 
PAT or SEQ row. 

4. Push END. 


Sequences can cross over measures 
and can consist of other sequences. 
To clarify these concepts, input the 
music in figure 7, using patterns and 
sequences. There are many ways to 
input that section of score. Break up 
the rhythms into their smallest com- 
ponents and then form sequences 
from them. Thus, three patterns are 
defined first: one consisting of a 
quarter note only, the other of two 
eighth notes, and the last of four six- 
teenth notes. The following com- 
mands do this: 


1. Push SET, PAT, and 1. 
2. Push QUARTER. 
3. Push END. 


. Push SET, PAT, and 2. 
. Push EIGHTH twice. 
. Push END. 


© іл > 


Circle 67 on inquiry card, ај» 


$10000.00 + PLUS 


| 


SPONSORED BY THE MAKERS OF THE 


i ь | M Т =k ла] 
[ | ) | 4 = | 4 ^ | à [ P Р 4 | 
d à ь В ч | | 
d 1 ! \ | | ; \ | | р 


] “ 
1 


| Y 


x 10 x Volum 


h 


[id E м = к= А 
| ] \ | [ | | j 1 a 
j | LI ў 


В! 


| 
_ d ш“, "me. 4 


s and 


And unlike others we are giving a portion in CASH that you Don't have to spend with us. 


In addition to the $10.000 Give Away we are going to celebrate July 4th by giving a Special 
Bonus to purchasers of an entire set of the Basic Software Library on a single order. 


ж SPECIAL BONUS x 15% discounts on single purchase of full set by July 4th, 1980 


We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume lll for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. We are still several years ahead of our time in our marketing concepts as well as our products and we 
are going to be making another major change in the market. We are going to offer our programs in cassette form. NOT 
just one of two programs like everybody else. But a book full of programs for just $9.95. 


For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 


Vol.1$24.95 Vol. 11 $24.95 Vol. 10 
Business & Animals Four Binomial Beam $39.95 
Personal Astronaut Chi-Sq. Conv Billing 
Bookkeeping Bagel Coeff. Fitter inventory 
Programs Bio Cycle Confidence 1 Fit Payroll 

Cannons Confidence 2 Integration’ Ajak 
Bond Checkers Correlations Integration 2 — Schad.:32 
Building Craps Curve Intensily Shipping 
Compound a Differences Lola ME 
Cyclic бой Dual Plot Macro Switch 
Decision 1 Judy Exp-Distri Max. Min 
Decision 2 Line Up Least Squares Navaid Vol. Vi 
Depreciation Pon Paired Optical $49.95 
Efficient Roulette Plot Pianet Mini-Ledger 
Flow Sky Diver Plotpts PSD P 
Installment Tank Polynomial Fit Rand! А/ 
Interest Teach Me Regression Rand 2 Inventory 
Investmenis Stat 1 Solve Peprec 
Mortgage A. Nowman Stat 2 Sphere Trian Ledger 
Optimize J.F.K, T-Distribulion Stars 
Order Linus Unpaired Track 
Port Tree Ms. Santa Variance 1 Triangle Vol. VII 
Rate ixon Variance 2 Variable 4 
Return 1 Noe! Noel XY. Veclor $39.95 
Return 2 Nude Chess 
Schedule 1 Реасе APPENDIX А Medhi 

Policoman W 
Games 8 Santa's Sleigh Utility 
Pictures Snoopy 

Virgin 


Football 


Tic-Tac-Toe 


Vol. V Vol. VIII Vol. IX Vol. X 
$9.95 $19.95 $19.95 $69.95 
Andy Cap 1040-Tax Auto Intro. 
Baseball Cypher A/A 
Compare Balance Hurrtrac A/P 
Confid 10 iD Mer іпу 
Descrip Checkbook Lorana Check 
Differ ap Assets 
Engine 10810! 78 Navigate Payroll 
Fourier Omega Bai Sh 
Horse Deprec 2 Patterns P/L 
integers Radar Year End 
Lagic APPENDIXC ADF Data Base 
Playboy Tax Up 
Primes Favorites Basic St. 
Probal е-е" 

Quadrac Volume l(I—Part 1—Biiling Inv. Pyrl. 
Red Baron Volume Vil—Part 1—Chess 


Regression 2 
Roed Runner 


—available on TRS-BO level li 


Roulette compatible cassette $9.95 

m Add $1.00 per tape Post./Handling 

Stat 11 Volume VI — Disk programs are 

lU compatible with TRS-80 disk basic 

Vary The disk programs in Volumes УІ, Vil and Х are 

Xmas written in (CP/M) M Basic and Disk Extended 
Microsoft Basic. Other programs written in 8K 

APPENDIX B Basic. 


SELECTED PROGRAMS AVAILABLE ON CASSETTE 


Add $1.50 per volume handling, all domestic shipments sent U.P.S. except APO 
and Р.О. Box which go parcel post. Foreign orders add $6.00/voluma lor air 
shipment and така payable in U.S. dollars only. 

AVAILABLE AT MOST COMPUTEH STORES 

Master Charge and Bank Americard accepted. 

Our Software is copyrighted and may not be reproduced or soid. 


Unlike others we have NOT raised our prices in five years 


No Purchase Necessary, to enter send name & address спаз x 5 сага. 
You are automatically entered everytime you make a purchase from us. 
Void where prohibited by law. 


КЕМСО, LTD. 
P.O. Drawer 2208L Petersburg, VA 23803 


24 Hour HOT LINE 800-528-6050 ext. 1184 
{п Arizona call 800-352-0458 


Software for most popular 8080/ 280“ computer disk systems including NORTH STAR, СОМ, MICROPOLIS, DYNABYTE DB8/2 
& DB8/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, МЕСА, 8" ІНІМ, HEATH H17 & Наз, HELIOS, 

IMSAI VDP42 & 44, REX, NYLAC, INTERTEC SUPER-BRAIN, VISTA V80 and V200, TRS-80* MODEL | and MODEL Ii, ALTOS, 
OHIO SCIENTIFIC, DIGI-LOG, KONTRON P5180, (MS 5000 DISKETTE formats and CSSN BACKUP cartridge tapes. 


CP/M' VERSION 2 FOR TRS-80 MODEL П NOW AVAILABLE 


зын 
win шт 
Шағын Шоғы 
П CP/M* FLOPPY DISK OPEAATING SYSTEM — Digital 


Rosparch's operating sysiem configured for many 
рориівг micro-compulors and disk systems: 


Syalam Version Prico 
Morth Star Single ШИЙ pt У за 145/25 v 
Korth Star Double Dansily .......1.43.... 145/28 
North Siar Couhie/Quad .........2.х....170/26 
ICOM Micro-Disk 2411 .......... 1.4....145/25 
ОМ 3712 . dee rd ожо ӨӨ nay та ЙЫН, 170/28 v* 
ІСОМ 3812.......... ниен. UR ies р ТИЫН " 
Mita 3202/ліші? 8900 ка«өааеал,, 1.6, а. 94812 
Heath НВ ЕНІ?,..............1.4....145/25 8 
Heath HAS «к.а... ig LE DW EIE ER. ҰҒЫН ,.,145/28 № 
ТАЗ-80 Model | аке кеке рибе Bis s 145/25 db 
TRS-BU Model ll ,.-2............2.х... WEES 
Processer Technology Hallgsa 11 2.1.4... . 145/25 
Cromemco System 9, ._ ..., .14....145/25 
(отог MOS Singha Densily s... <.. 14... . 145/25 
intel MOS Singlo богу ....... 2x... .170/25 
Intet MOS 800 Double Denshy ,. 2.х....200/25 
іпіп! MOS 230 Соціо Donsily ... Z8... 200/28 
Мішерсін Моәд!...............1.4....14525у 
Місгерінің Mod |І iussu --?»-,--.1.4....145/24ч 


The !ollo:ing configurations are scheduled [or re- 
ipase during tha first half of 1990: 

North Star Coubla/Quad Ж Corvus 2 k. . 250/25 
North Star Horizon НО-1 -.....,.2к.,..250/25 
Ohio Scioniilic C3 .... oS Вр = Яды ‚„2.х....200/25 
Ohio Scieniilic C3-B гфта 22.5... 25085 
Ома Sclentific C3-D aasan Ям 


cine AE yy ЭШЧЕ * 
ОМ 4511/Partoc 03000 ,,....-.2х.... 
TRS-BD Model |І + Corvus ...,...2.х.... 290/28 

Sotfware consists of the oparsting system, tax! інді» 
for, assembler, debugger and offer ш ев for iiia 
management and system maintenance. Complele sat 
of Digital Research's documentation and addülona! 
impiemonialnn notes Included. Бузі marked * 
and ** neiude firmware ол 2708 and 2716, Systems 
marked + include 5440 fe charge. Systems 
marked àb require tho special & versions of software 
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іп tive catalog. Systema marked v have minor variants à 


avaifable lo аш! conscia interlace of system. Сай or 
write for full Не! of optiona. 


Г] MP/M* — Intel MOS alnale density only (Documenta 
Шол includes CP/M 2.0 manuals) .........$300/$50 


ZB0 DEVELOPMENT PACKAGE — Consiste ol: (1) disk 
file Tine oditer, with global inter and intra-line tacih- 
thea; (2) 280 relocating assembler, Ziteg/Mastek mnie- 
аиса, осом пола, MARING loader poscuelne жн 

с capabilities; 08 uging abso- 
luto. [nlel hex disk fia T ШЫ сыр conde die "51420 


5 ZOT — 280 Monitor Debugger to break and examina 


ортоп! Packago — .............. 


ГІ XASM-88 — Моп-тасға cross-assembier wih nested 
condillonats and іші range of paeudo operations. Ав: 
aomblos fram standard Kictorola МС8800 magmonics 
PO ШГ ПЖ we ee eee ::--71 


1 XASM-B5 — Ақ XASM-85 for MOS ташы MGS- 
6500 series mnamonigs ................. 922084925 


2 OISTEL — Disk based disassembler fo Intel BOBO or 
TDL/Xitan 280 кошсо coda, listing and cross rolar: 
nco files, Iniel оғ TOL/Xilan pseudo ops apitonal, 
Runs оп 6080 .. T" 10 


ГІ БІЗІ – Ав DISTEL Io ZiülbegiMoSiek masmunic 
а lilas. Auns on 280 only ца ке» ф eee Te 65/510 


Г] 8MAL/B0 Structured Macro Assembler Language — 
@ Package ol povorful general purpose toxi macro 
processor and SMAL siructured "ri n compiler. 
SMAL із ап assombter language with IF- THEN- ELSE. 
LOOP-REPEAT-AWHILE. DO-END, BEGIN-END gon- 
T a nn жаз «ИЕЛЕ 


C lay C — interactive inlarprellva systam for teaching 
(à) siructurad amming techniques. Manual includes 
tul source lisiings ...... MEM a ПЕ 


ГІ 8D8 С COMPILER — Supports most faatureag of kauw- 
? guage, including Structuras, Arrays, Polnlsrs, гесиг- 
4j sive function пушішайап, overlays. includes linking 
м loader, library p wd and library contalning ger- 
| Ё ern| purposo, file VO, and floating polni functions. 
-y Lacks Initializors, вайса, 10515 and longs. Docu. 
mention Includes "Tha C PROGRAMMING LAN. 
GUAGE" by Kernighan and Ritchie , .,...$125/$20 


WHITESMITHS C COMPILER = Tho ullimáte іп pys- 
lamò solware іссіз Produces fastor codo ihan в 
а, D9eudo-codm Pascal with more extensiva lacilllias. 
Contornts ta the ful! UNIX” Version ? C language, de- 
stribed by Kernighan and Ritchie. and makes avall- 
müla aver 75 funciions for performing 1/0, siring 
manipulation and storage allecdlion Linkable lo 
Micresott REL lites. Roguiros BOK CP/M $630/$30 


m 
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BASIC-80 — Disk Extended BAGIC, ANS] compatible 
with qi: variabile namos, WHILE/WEND, chaining. 
ength lie гисенба .............. $32 


Г] ВАБІС COMPILER — Language compallble wilh 
BASIC-60 and 3-10 timos laser execution, Producas 
алага Microsol тароват binary ovipul. if- 
cludes MACRO-80. Also linkable to FORTRAN-BO or 
COBOL-&0 cade modulos ... .........%150/25 


ПІ ҒОНТЯАН-80 — ANSI 66 (охсорі Юг COMPLEX) plus 
many axtansions. inciudaes reiocalable object com 
pior, qna, ст». library wilh manager. Also Іп» 
eludes МАСНО-80 [5509 balow] ...... .... $825/825 


O 0801-80 — Level 1 ANSI 74 standard COBOL pius 
тоз! of Level 2 Full gaquentinl, relative, and in- 
dexed Ша support with variable fila names STRING, 
UHSTRING, COMPUTE, VARYING/UNTIL, EXTEND, 
CALL, COPY, SEARCH, 3-dimensiannt arrays, com- 

aund and abbreviated candillons, nested IF. Pawor- 
| interactivo serosn-handilng exienshans. Includes 
compatible assemblor, Hnking lomder, and rolecal- 
abis liprary manager as described under MACRO-BO 
4h лиде жа кия EA! bed dee daee eh ия и Б .ST00/$25 


С MACRO-80 — 8080/7200 Macro Assembler. Inte! and 
Zilog mnemenics gupperted, Rolocsiabls пка 
© output, Loadar, Library Manager and Cross Рейх 
once List Шав Included ... ......... $148/$15 


O XMACRO-E6G — S060 cross assembler, All Macro and 
fi} uliliüly features of MACRO-80 package. hine monica 
mightily modified from Intel А988, Compatibility dara 
shoot avaliatio 5425 


weed алла там кричи +а 


O EDIT-80 — Very fas! random accass тох: aditor for tax! 
i) жив or without fing numbers, Global and Inira-ling 
commands supported. File compare ullilty kilus, 


изар тг» 


PABCAL/M* — Compiler репегаіев P cade irom ex- 
lónded languags. Implementation af Mandand PAS- 


Jb CAL. Supporis overlay structure through вела 


mcedure calis and ihe SEGMENT procedure type 
ravides conveniant - handling capability with 

7? the added variable typo STRING. Untyped files аю 
momay Image 1/O. Requiran ЗЕК CP/M... $150/$20 


O PASCAL/Z — 280 nailys собо PASCAL compiler, Pro 
(Т) duces optimized, ROMabis ra-antrani coda. All intor- 
lacing lo СРМ ік through the support library. The 
ckape includes compiler, Microsolt Compatible re- 
ocaling assemblor and linker, and source for all 
library modules Varlaril records, airings and direct 
110 are supporiod, Requiras 56K СРМ and 280 jd 


UAM ие них ву Рура + Рау ау ee) ‚ S385 


П PASCAL/MT — Subse! of slandard PASCAL. Gonar 
@ мез AOMable 8060 machine coda. Symbolic dabug- 
@ fer Included. Supparis interrupi proceduras, CP/M 
He VO and essembly language Іпівгінсе. Real vari- 
üblos can be BCD, sofiware floating point, er АМО 
B511 hardware floating рой. Version 3 includes 
Enumeration and Record data typos. Manual explains 


fima package requires Digital Rekearch'& MAC. Aa- 


vie BASIC to PASCAL conversion, Source for ihe run- 


yk 785-80 


mules ИУ ИН 1 ге ШОП 


12 ALGOL-5D — Powertul black-structurad language com- 
pilor aturing aconomical run-tima dynamic aljoga» 
lion. of memory Могу compact (24K toln! RAM) Sys- 
tom implementing almas! all Algal 60 горогі features 
plua many раме extenslons inoluding siring han- 
op direc! disk address WO otc. Недшіғев 260 
ПИШ MUR UCM REEL dg 

С CBABIC-2 Olsk Extended BASIC — Non-interactlys 

$ BASIC with pxeuric-code compllar and run-time in- 
largior. Supports full ПІН control, charming. Integer 
and extandad precision variables, oto. ..... 71207616 


MICRO FOCUS 


С] ВТАМОАЯО CIS COBOL — ANSI "74 COBOL erand- 
(f acd comptor lully validated by U.S. -— ТЕГЕН 
ANSI level 1. Supporta many fealures to lavol 2 in- 
cluding dynamic шү: of COBOL modulas and в 
(шіІ“ІБАМ fio facility. Alea, program sogmeniation, 
Interactive debug and powerful inioraciivea extensions 
іс support proiecied and шаргоі ай CRT screon 
formatting Пот COBOL programo used wilh any 
dumb terminal 2... 0/450 


O FORMS 2 — CRT screen editar. Qutpi fs COBOL dala 
ft) descriptions for copying lato CIS COBOL programs 
Automatically creatam a pue and update program of 
indexed liga using CAT protected and unprotected 
sereon formats, No programming охрогіолсе needed, 
Oulpul program directly compiled by CIE COBOL 
[siandard) S > : .S200/$20 
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О KISS ~ Koyad Index Sequeniial Soarch. Olters tom- 
{D plots Multi-Keyed Indos Sequentia] and PHregt AG- 
рева fle management. Includes built-ln utility func- 
tions for $6 of 32 bit arltbraalic, жиеп бг conver 
шоп and Кіпа compare, Delieerad as а retocalablo 
linkable modula in Microsol formal for ure with 
FORTRAN-BO w COBOL-80, alc. .o..5335/$23 


ТАҒ subroutine, VSORT maximizes tho uso ol buffer 


бенен СИЕ 


rico анына шыланып mm NU Hages ің «айлы 
10 a torma № қармен whch ишин additienm кїї. 
ч 34% 


СЕ 


29107272 


а вимага per addincnai c&helle will be added. 
À surcharge wil! be ajdod kH кейтіле on СЕЗМ 
ишн OC ЖАУЫ, селін боза. 


All Lifeboat programa require CPM, unless otherwise stated. 


Lo 
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dm 
ГІ KBASIC — Microsoft Disk Extendod BASIC with all 
(3 KISS focttitios, Integrated бу Implemenlkatien of nina 
ndditional commends in language. Package includes 
KISS. REL as doscribed above, and a sample mall 
Шы program — ..... .... METTE ИЙГИ 
To licensed usors of Microooft BASIC-BO (MBASIC) 


2... "“гтескежел ана v9 


Г] ХҰВАБІС interactive Process Contra. BASIC — Full 
disk BASIC loniuros plus unique commands ta ban- 
dla byfeg, relate and shift, and 10 los! and sel bits. 
Avallable in Integer, Extandad and НОМаФЮ varslans. 
Integer Disk or Integer ROMablo ,........%285/828 
Extendad Disk or Extended ROMsbla ..... 5385/$25 


О BASIC UTILITY DISK — Consiste of: (1) CRUNCH-14 
їй >= Gompacting ulitily lo reduce the sizo and increase 
ihe spoed of programs іп Microsofl BASIC and TAS- 
00 BASIC, (2) DPFUN — Double precision subroutines 
ler сөтіршіпа ninetion transceandomal lenctlons in- 
cluding Square rool, nalural log, iog baso 10, sin, arc 
ain, hyperpalle sin, hyperbolic are sin, elc, Furnished 
iw source оп diskelte ond documentsiian . .%51/436 


ГІ STRING/BU — Character siting handling elus routhnos 
Ш {ог бас! CPM BOOS calls fram FORT and othar 
compalible Micresoll languages. Tho ulltity library 
conlalns routines Иши enable programs lo chain te 

п COM Ша. пшігізғе command ling parameters, and 
search [lie direclories with full wild card facilitkas 
Suppliad ов iüinksble moduias In Microscli farmat. 
20 


"US (OCA ARX one наз Pha) киш» RAF у 


STRINQ/BO sourco coda avallabla sopatataly $293/n.s. 


1 THE STRING ВІТ — FORTRAN character string han- 
dling. Foutinas fo find, ІНІ, pack, move, separata, 
concalenake and compara charactor slrings. This 
package caniplately olimingtes Ihe problams saso- 
ciated with charoclor string handliag In FORTRAN, 
Supplied with souret .......... 5/215 


[5 VSORT — Vorsatile sort/mergo mm for 11002 егі 
$ тәсогбн wilh lixod pr variable length flelds, VSORT 
[ сап be used nz a stand-alone packeaga or loaded nnd 
called as a subroutine гот CBASIC-2, When used as 


411918... 


space by saving tho ТРА on disk and restoring it on 
compisiion of soling. Records may bo up lo 255 
bylos long wilh à masimum of B fields, Uppotr/lowar 
cose translation and aumeric bolda supported. 

4 Wkhbmtd(rktibulüte^htkétnwt) ва,4 5-646 wind ‚$175/$24 


O ЕРМ/ЗТАХ — Наз ІШІ range of fonctions to croata of 
ro-nama an ІВМ 3741 моите, display diractary Infor- 
mation and вон tho data sol conienis, Provides іші 
fito ttansfar facilities balween 3731! volume dala sels 
amd CRIM files ....,..--............,%185%910 


СІ ВВТАМ--ІЛІШУ іс Ink ona computer to anciher alan 
@ mquipped with ВБТАМ. Allows Шо ttonslace at іші 
dala ярва@ [na conversion to hex), wih CAC block 
conti! chock [or very rallabie error. deinction and 
ашетшіс ағу. We use ИГ is arent! Ful wildcard 
expansion Lo send *.COM, alc 0600 baud wilh wira. 
309 baud wii phone connection. Bolh ends noed 
опе. Standard and & veralons can lalk to one pe 


pmebhkftrhef4a: танай Pah RR REO dan pee ФЕ раят 15 5 


D] WHATSIT?* (nisraciiva d&ta-Daso syslem using a&- 
восі fags jo relrievs [nlarmmhon by subject, 
Hashing and random access used lor las! response. 
Roques CBASIC-2 ....... КЕРЕГІН. 


O SELECTOR Ш.С2 — Dara Base Ртпсоязн lo сгва!п 
М and maintain mau Қау data basoa. Prints formatted 
| zorlod roporis wilh numerical summation Ін malling 
labels. Comes with sample applications, Including 

| Звір Activity, Inventory, Payables, Receivables, 


Т” . Check Register, and Cllent/Patint Аррвілітепіз, alc. 


ў Нәцшігез GBASIC-2. Suppliad in sourco ._ ,$295/$20 


O GLECTOR — General! Lodger сро іп SELECTOR 
11-52, Interactive system provides [or customized 
СОА Unique chart of transaction types Insure proper 
doubla eniry hookkeaping. Genaraies balance shoots. 
P&L stolamonts and Journals. Twa year necord allows 
fer &tatement of changas In financial position repart, 
Supniled іп sourco  Pmquire& SELECTOR 11-62, 
CBASIC-2 and 52K Бузет sste 2.-8250/425 


O СВ8--СГолікинвтіп Business System № 8 compa- 
@ honsive sot 6! programs for datining custom dala 
files and application systems without using program 
ming language such ав BASIC, FORTRAN, elc. Mul- 


program cusiomizes syeiem Іш usncs CRT and arintar. 
Providas (аъ! and аву interactive dala впітү and 
relriaval wilh transaction processing, Ropert genorn- 
Jor program does complex calculntions with siorod 
ond dorived dala, record selection with multiple cri- 
teria, ond euslórm l'armnts. Sampla inventory and mall- 
ing 1181 sysloms included. No avppori language re- 
quired + ee ексе „+ -%295/925 


| 
n 
р BS ріс kay fields for aach dala lile ara iT ж-не Sot-up 
f 


Pricesand specifications subject io chango «пош воіеа, 
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Men and MDBS manusis purehased alons come 
inieitaca 


Sore er 
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MICRO DATA BASE SYSTEMS 


L] HOES — Нінгшеһісе! Dala Baso System. CODASYL 
wioniod with FILES. SETs, RECOROs ond ITEMS 
which aro all user delined. ADD, DELETE, UPDATE, 
SEARCH, nnd THAVERSE commands supporiod. SET 
ordering is sorted, FIFO, LIFO. next ar prioe Oma lo 
many 201 rointionahip &uppnoried. Поа гіш pratoc- 
lian at {һа FILE level. Supports FILEs which extend 
over mulliplo floppy or hard diak dovicas. 


O MOBS — Micro Ома Base System Full потек datn 
base with ail Icalures ef HOBS plus multi-lavel Зо! 
Write protieclion for FILE, SET, RECORD and ITEM, 
Exaolicil reprasgalatian о! one fo nne, one lo many, 
many 10 many, and many to ane SET relationships, 
Supports multiple ener and multiple record роз 
within SETa HOAS flea are fully compatible. 


СІ MDBS-BAS — м093 with Dynomic Шагы ыт Sys- 
tom ороп which atows altering MOBS dala bases 
when пом ITEMs, RECORDS, cr SETS аға полой 
withoul changing existing dala. 


HOBS-ZB0 vetülon "4499 b 15944 ж“. эл 1 к LI E250/540 
MDBS$S-ZBD version .... ia vei ST50/$40 
MDB8S-DRS-ZB80 version , saniran га 0850756 


6080 Version available nl $75 extra 


When ordering, epectiy one of tho 
languages listed balor. 


withoul өресіне language manuna. hanun 
аға aval&bie lor ihe іо Microsatl languages, 
Y) MBASIC 4,51, 
BASIC-BO pr FORT 


ee ee т 


BASIC-80, 50, 3) Compliad 
“BD, 4) COBOL-B0, 5} МАСАС- 
ғ «= qpeneboanr ode 4 -u . .SMA/S1D 


Силва v mds rd 
MICROPRO Lcd Ceci Г 

TI SUPER-BGHT Г ~ Sori. morga. extract ulllity at ebso- 

5 lute executabia program or Hnkabta module In Micro- 
solt formal, Soris fixed or variable records with dala 
in um ВСС. Packed Песітіы!, EBCDIC, ASCII 
ficetinp & fined polni. axpenanital, inl Justifiad, ote. 
Even varisble number o! 10195 par record! .5226/Е25 


11 SUPER-ZORT || — Above mvallabro as мы: © 


@ gram only — в 44 $175/525 
Г] SUPER-SORT Ill — As ПІ Іші SELECTIEXCLUDE 
iD 2.25 8.. кна уз * а 4 за p 4--.ЖІ2ЕЛІдЕ 


WORD-STAR — Мапи driven ween! wprd processing 
syaiom for ure wilh standard lotminata Tox! formai- 
ling релеп on screen. Facilities for text радіти, 
page numbor. Jusilly, cenlar and underscore User 
can print one document while simultaneously editirg 
а second. Edil їйсїз include global search and 
teplace, Fond Wille to olhar loxi ilas, block mova, 
oc. Requires GAT terminal with oddiesasbhie cursor 
БОЗЛЫ ы fen wale’ pv арен фале 


version o! WORD-STAR 


O WORD-MASTER Таз! Editar ~ In onn mode has super: 
(С sel of СВ/М% ED commands including glabal spacoh- 
бта and replacing, forwards and backwards іп file In 
video moda, provides full acrosn тӨнәг for a al 


кегп! addrasgabla-cursor terminai 


Lifeboat Associates, 2248 Broadway, N Y, N.Y. 10024 (212) 580-0082 Telex 220501 тм Ж - — 
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. POLYVUEAS — Рип scroan editor for any CRT with 
М KY кили posilaning. Includes eartica! and һоптоп- 
fel wcrélling, interneliva amih and mpace, suto- 
male 169} map around for word processing. opora- 
tiang lar manipulating blocks of ілі, and compra- 
tensive 70 pags manual es i .$125/$15 


гт POLYTEXT/EÀO — Tex! formatter for word processing 
T applications. Justifres and paginates source text flies, 
Wil generale form [оону with custom fields and 
condilignal processing, Supporti for Daisy Whesl 
printers includes varkyble pitch justification and mo- 
than eptimdssthon Noa e ee 485/215 


|] TEXTWRITER 1 — Tax! lormatter te justify and pagi- 
* nate letters and other documentis Special! fanluras 
inetuda машут {и ol loat durmy executian irom other 
disk fies or console, permiülling recipe documantt 
to ba prealed trom linked fragments on other files 
Has larilities for sorted Index. Тама at contents and 
Гсейтбір irsert;ans Ideal for contracts, manuals, ote 
Now compatible with Electric Panch" омор He an 


thg "b йттич n vheunuvmu чь 


/ 
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Г] GENERAL LEDGER — Records Зоіаі ol all financial 
(D Iransactions Genorates a balance sheet and вя іл: 
f come stalamaent, Feats and адар design lor 
both smal businesses and firms periorming c'ient 
writoup parvices. Produces горо ав follows; Trini 
Balance, Transaction Registers, Balance Sheet, Prior 
Year Comparative Balance Shoot, Income Statement, 
Prior Yom Comparalive Income Sistoment and De- 
раптат Income Staiementa. interactiva with ohar 
PEACHTREE accounting packages. Supplied іп 
aguree coda for Microsoft BASIC ^» 990/530 


ACCOUNTS PAYABLE — Trocka сштеп! and agod 
payables and Incorporates m check wriliag feature. 
ї Maintains o сотр vandor lite with information on 
purchaba ordors and discount terms as wel as active 
ассо! маца Produces reporis as follows: Open 
Voucher Report, Accounts Payablo Aging Report and 
Cash Roquiiamenia. Provides inpul la PEACHTREE 
General Ledger. Supplied Іп source code for Micro- 
вой. BASIC... ——PAÁ ‚$99030 


СІ ACCOUNTS RECEIVABLE — Generales involce regis- 

Фо ter and completa monthly staloóments. Tracka current 

1 and aged roceivables. Malntains customer lile includ- 
ing crodh normalin and account status, The cwr- 
roni alata of апу customer account is instantly avali- 
able, Produce roporis ms folows: А Ccoun 
Receivabie, Involee Register, Payment and Adjusi- 
тезі Rogier and Customer Account Status Report. 
Provides input lo PEACHTAEE General ние: — epe 
pliüd in source coda lor Microsoft BASIC .$990/$20 


m PAYROLL ~ Prepares payroll lor hourly, salaried and 
| commissioned employees, Genaralas monmhly, quar- 
1 € and бплџа! тоїшгпе. Preparas employee W-2's 
includes tabas for federal withholding and FICA as 
well as иі for ail 50 slated plus up № 20 
citloa Iram pró-computad ог user generated lables. 
Well print checks, Payroll Ragistor, Monthly Summary 
and Шлотрізутегі Tax Верой. Provides input 10 
РЕАСНТНЕЕ General Lodger, Supplied іп source 
cede for М1ктовой BASIC SEP +» EH ..$930/330 


O WHVEHTORY — Mainiging gelsiled information оп 
% each ілмеу item including part number, duscrip- 
f ton, unit al measur, vandar and reorder data, liem 
әгініу and complets Information on current (fem 
roxia, pricing and sales. Produces reporis ds follows: 
Prysca! Inventory Worksheet, inwontory Price List, 
Departmental Summary Report, Inventory Slatus Ap- 
por, The Ronder Бороя and Ihe Period-to-Daie and 
Toar-ip-Dale reporta. Supplied іп somey code for 
Місізаң BASIC aa тайатанитекиз ае ТООГО 


Б MAILING ADDRESS — Keeps track of name and mi- 
dices information and allgwz the selaciiva printing of 
4 this information in the form of mailing lisIs or ad- 
cusa Шс! Allowo iho ugar to tailor Ihe system 19 
hi$ en parlicutar iequirementz. User-defined tot- 
mal and prnt-oul system uses m special format lia 
which telis programs how to print ihe making Iit or 
addigss labels Standard formal tlas are included 
with тушат Automalic sorting of dain uses Indexed 
fio management routines which allow tha name and 
address information іп be sequentially miraved and 
er мс tila sorting. Supplied in source codo 
or Micrasot! BASIC .............-.... $790/$30 


GRHAHAM-DORIAN SOFTWARE SYSTEMS 


Lj GENERAL LEDGER — An on-line system; по balch- 
mg ів required. Entries іп ohor GRAHAM-DORIAN 
accounling packages are automatically posted. User 

1 ectablisheo customized C.O.A. Provides transaction 
register, record of journal entrus, Irial balances and 
monthly closings. Xoops 14 month history and pro- 
vidas eir of currant yaar with previous year, 
Ruquiies CBASIC-2 Supplied in source . $9 


lACCOUNTS PAYABLE — Мвілізіп» vendor list and 
chock тую. Portormes cash (iow analysis Flexible 
— ritos checks іс spocilic vendor for certain in- 

т vocas OF can make partial payments, Aulomatically 
posts to GRAHAM-DORIAN Genaral er or runs at 
stand alone system. Requires CBASIC-7. lad in 
кошсо . нини 31...” enpi ча LI er 


ACCOUNTS RECEIVABLE — Creato trial balance to 
Ports. prepares бІшіптелін, ages accounts and rec- 
arde invoices Providag camplole intormation довон 
+ Ing customer payment actety Носсірів con be 
posted to differant badger stcaunte Entries auto- 
тәйісаһу updats GRAHAN-DORIAN General t t 
от runs аз stand aloso aystem Roquies CBASIC-2 
Supplied in эриге (946444920... 95/52 


PAYROLL SYSTEM — Maintains отрісуге matter file. 
5 Compulus payroll withholding for Fi Federal and 
Stale лов Printa payroll register, checke. quartariy 
1 ropons and W-2 forms. Can gonenite ad hoc reporia 
and omployes form |оЦегь with mall або Aoquites 
CBHASIC-2 Supplipd in souca . ,  $590/$38 


C INVENTOAY SYSTEM — Captures stock fovels. costs. 
ташсав, bales, apes. (шпоуег, markup, otc. Trena- 
achon iformalion may bo entered Гог reporting 
ssamen, іре cf sao, daie of sale, ale Reports 
Avaliable both lor accounting and decision making. 
Roquires CBASIC.2 Supplied іп tourta — .$590/$15 


г. JOB COSTING — Designed for gunaral contractors 
© То ре used interactively with other GRAHAM-DORIAN 
arcounting packages far racking and analysing ex- 
t ponsos Ubur eotadliahes customirad сөзі categories 
and job phacos Permit Comparison of actual утган 
entimatid conts, Automatically ирдмез GRAHAM- 
DORIAN батага! Ledgor оғ runs аз stand alone £ys- 
Іт Roques CBASIC-2 Supplied in source 59957535 


Сита must parity disk Мапыді сом nppscabia 


сүйекте, anc Юта! ingt рер ot 

ag Noth Star single сес жойған 
бош бе quati eres fly purchase 
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[1 APARTMENT MANAGEMENT SYSTEM — Financia! 
о Manaponent system far ар < and security da- 
posits of apartimaní projects. Capturez daia on va- 
% Сапсчз, revenues, etc. for annual trend analysis 
Daily report shows fate tents, vacancy notices, va- 
cancios, income los! through vacancies, alc Requires 
CBASIC-2. Suppliadd ih source .— ....., 1590/$15 


O CASH REGISTER — Maintains files on daly salen 
Filas біліп by gales person and йет Tracka ваша, 
ovar-rings. ratunds. payauis nnd tola! по! deposits. 
Requires CBASIC-2. Supphed in sourco .. . 3560/6215 


POSTMASTER — А comprehensive package for mail 
list maintenance ihat із completely menu driven. 
Features include keyed record extraction and label 
roduction. А form letler program is includod which 
Wios neat loltets on aingia sheet or continu- 
“Tous forms, Compatibin with МАО Шек Requires 
| a в арония ———— 3150/8158 
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7. Push SET, РАТ, and 3. 
8. Push SIXTEENTH four times. 
9. Push END. 


Note that there are now four se- 
quences that can be defined. They are 
labelled on the score. I will create the 
commands for the first one only, 
since the others are similar: 


1. Push SET, SEQ, and 1. 

2. Push 3,1,2,1,2,1,1,1 on the PAT 
row. 

3. Push END. 


The other sequences consist of: 


#2 - 3,1,3,1,1,2,2,1 
#3 - 3,1,3,1 
#4 - 2,2,2,2,2,1,1,1 


The different ways of ordering se- 
quences and patterns are numerous. 
The above score in particular could 
have been entered in several ways. 

Using a scheme like this, any score 
of music can be entered into the 
editor. Other schemes could be de- 
vised to tailor the input form to the 
type of music being edited. The only 
changes to the program, however, 
would occur in the input-interface 
program; the main part of the editor 
would remain unchanged. 


Symbols That Cross Over 
Measures 

I have not yet approached the 
problem of symbols that cross over 
measures and, thus, over lines and 
pages. Nor have I discussed the place- 
ment of nested slurs or ties and how 
to draw them on the screen. These 
problems are complex; their solutions 
lie in keeping pointers in the character 
array to the locations where the sym- 
bol begins and ends. Any changes to 
these measures, such as deletion, 
must also change these pointers — for 
example, we do not have a beginning 
of a crescendo with no end. Thus 
these pointers must again be doubly- 
linked. Drawing the correct arcs for 
slurs and ties presents a problem 
because they can be separated by long 
distances. А routine must be called 
when the screen locations are known 
to fit a curve through these points. 


Reformatting 

After editing a page, the format of 
the pages from then on is usually dif- 
ferent, If you simply added a 
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character іп а measure, the paging 
wil probably remain the same; 
however, if you add thirty notes to the 
measure, it is much longer, and might 
change the number of measures on 
the line and hence the format of the 
page. How far this change will carry 
depends upon the size of the change 
and the scaling factors of the 
measures. (If the scaling factors were 
all 1.0, then any change to a measure 
would cause a complete repaging of 
the score.) 

Whenever the user wants to display 
or edit the score, a formatting pro- 
gram must be called to repage the 
score. This routine must execute the 
algorithms given previously, which 
determine the beaming groups of the 
measures and the measure lengths of 
all changed measures. It must then 
determine which measures will go on 
the lines. It needs to alter the existing 
paging only as far as the change pro- 
pagates, but there is no way to 
predict this in advance. Thus a simple 
change could cause considerable com- 
putation. 


Conclusion 
I hope that the reader has begun to 


appreciate the problems involved in 
creating a text editor for music. What 
is the utility of such a program? To 
anyone who has ever tried printing a 
score of music with india ink, the vir- 
tues of an editor with hard-copy 
facilities are obvious. А number of 
uses for the program present them- 
selves. For example, very often music 
written in one key needs to be 
changed into one of the other keys. 
This is called transposition. À pro- 
gram can easily be written which 
takes the contents of the character 
array and performs the transforma- 
tion. 

You might wish to create computer 
music and display it on the screen. 
You could write a music-generation 
program and feed its output to a con- 
version routine that would convert its 
output into the format of the editor. 
If actual sounds were converted into 
pitches and durations with an elec- 
tronic device, this could be placed in 
the editor, and you could see the 
music that was being played. If 
several scores by a composer are 
entered into the program апа 
statistical analysis is performed on 
them to determine the probabilities of 


certain patterns of music, the results 
could, in theory, be used to drive a 
music-generation program that 
would simulate the composer's style. 
This same approach could be applied 
to music from different historical 
periods, thus enabling the computer 
to create a classical symphony or a 
twelve-tone quartet. @ 


Editor's note: The data-entry 
system for musical scores de- 
scribed in this article has a bias 
toward transcription of scores con- 
taining a single melodic line. Other 
types of musical scores contain 
elements which are not dealt with 
here. For instance, music for 
keyboard instruments, such as the 
piano, usually contain chords con- 
sisting of several notes to be 
sounded simultaneously. These 
chords are often written as several 
note heads sharing a single stem. It 
would be difficult at best to work 
with such music using this system. 
Enhancing the system to handle 
these elements would be a good 
project for the ambitious 
reader. . . . RSS 
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Using the Computer as а 
Musician's Amanuensis 
Part 2: Going from Keyboard to Printed Score 


More Problems with Rhythm 
and Tempo 

The would-be Composer’s Aid 
designer plummets into another pile 
of programming problems when tem- 
pi change. The beat, sometimes con- 
stant within a piece, may abruptly 
slow down, as may happen in a 
reflective refrain in a blues number, 
or gradually accelerate, as in a Greek 
folk dance. Changes of tempo present 
problems that are worse than the 
problems in transcribing rhythms 
that we have already seen. 

]t is not difficult to see that an 
abrupt change in tempo cannot be 
detected the instant that it happens, 
but only after a few notes have been 
played at the new speed, establishing, 
as musicians say, the new tempo. 
This brings up the concept that 
rhythm does not exist only in relation 
to the length of individual notes, but 
exists also in a much larger musical 
context. 


About the Author 

Је} Raskin's credentials in music include his 
years as a professional musician and a music 
teacher. He is presently the manager of Ad- 
vanced Systems at Apple Computer Co. His 
personal music and computer equipment т- 
cludes a piano, a harpsichord, an organ, a 
PDP-11, and three Apple Il computers. 
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Therefore, a computer (or a human 
being) cannot notate rhythm in real 
time (ie: as it happens). The notator 
must wait and accumulate a signifi- 
cant sample (ie: listen for a while) 
before making any decision how to 
write down what has been heard. A 
computer program that must deter- 


A computer (or a human 
being) cannot notate 
rhythm in real time. 


mine rhythms will most probably 
have to backtrack through the data, 
perhaps a number of times, before 
deciding how to notate the music. 
Much of the fun in listening to 
music comes from anticipation of the 
rhythm; the composer or performer 
can use rhythmic expectations as a 
background against which to intro- 
duce rhythmic novelties. This is 
similar to the use of harmonic and 
melodic “surprises” that cannot be 
assessed until some time after they 
have been heard. The fact that we 
hear music in a context of expecta- 
tions built on previous experience 
stands as a sentinel, guarding against 
the possibility that there is an easy 
algorithm that might “understand” 
music on a note-by-note basis. 


Further Consequences 
of Changes of Tempo 

A gradual change of tempo is either 
accelerando (getting faster) or ritar- 
dando (getting slower). In ritardando 
(very common at the ends of pieces or 
sections of pieces), how is the com- 
puter to tell the difference between a 
gradual lengthening of the written 
note values on one hand, and the use 
of the word “ritardando” along with 
an actual constant note length, on the 
other? This is very easy for a human 
to do, but it is very difficult to tell a 
computer how we do it. 

In many pieces that require this 
slowing down, there is no notation 
for a ritardando at all. In these cases, 
the ritardando is inherent in the 
nature of the music. The conven- 
tional notation is to write the score 
as if nothing at all happens to the 
tempo. 

This last problem afflicts score-to- 
performance transforming programs 
more than it afflicts programs that 
transform performances to scores. It 
is one of the symptoms of "soulless" 
computer performances. The com- 
puter too often is programmed with 
only the notes, but not with the 
style—that part of the music which is 
indigenous to a culture or time. 
Without the proper style, music tends 
to sound "wooden" or "dead." 


More than four decades of e 

ence in magnetic media — BASF 

invented magnetic recording e 

tape, the forerunner of today's | | | Cross-linked oxide coating — for 

wide range of magnetic media, | | low head wear and long trouble- 

back in 1934, and was the first l X 2 | free media life. 

independent manufacturer of i г“ | | ! 

r m floppy disks. 

Total capability — one of two man- 

ufacturers in the world that 

makes both 8" and 5.25" models, 

РЕЯ tape апа disk experience, and 
actures floppy disk drives. 


Tough Tyvek E paper 
dust, no static electricity. 


Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 

liner help eliminate data errors | more accurate standards than substrate — for uniform and reli- both in the formula and on the 

and media wear and tear. | industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction. 


Packaging to suit your 10046 certification — every single For the name of your nearest 

requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 

box, Kassette 10? storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100% error-free. MA 01730, or call 617-271-4030. 
See us at the NCC, Booth 1121 


2 ВАЗЕ 


Floppy Disks Мар (кене Cassettes Computer Tapes Disk Packs Computer Peripherals 
Сігсів 70 on inquiry card. 


Someone Tries to бей the 
Author a "Notating Machine" 

Ап entrepreneur tried to interest 
me in funding a device he was in 
the process of patenting. Accord- 
ing to him, it would do the 
"simple" task of transcribing any 
rhythm tapped out on its surface 
into standard musical notation. It 
was to be the size of a hand-held 
calculator. 

I asked him the questions that I 
have brought up in this discussion, 
and it soon became clear that he 
had not given the matter even as 
much thought as I have been giv- 


There are many other problems 
with rhythm—for example, rubato, 
where one part momentarily goes 
faster or slower than accompanying 
parts. Another class of problems аге 
rhythmic complexities such as trip- 
lets, grace notes (so short that their 
time value is not notated), and other 
groups of notes that break the simpler 
rhythmic patterns. 

А triplet is a melodic phrase con- 
sisting of three notes of equal length, 


ing the problem in thís article. Ав 
an answer to the question of accel- 
erando and ritardando, he sug- 
gested that the instructions would 
specify that the user must not slow 
down or speed up. 

As happens too often in the 
world of computing, he was forced 
to lean toward a device that 
would—perhaps—write down the 
easy rhythms, leaving the difficult 
ones for the user to figure out. 
Most users, I suspect, would rather 
have a device to write down the 
difficult rhythms. The users can 
figure out the easy ones without 


three quarter notes, for instance. 
These three quarter notes are played 
in the same time interval that two 
quarter notes occupy in the normal 
rhythm of the piece. It is difficult to 
tell what has happened when a few 
triplets are introduced in a piece. 
When they first occur in a piece, you 
may ask yourself (if you are a trained 
musician), "Has the tempo suddenly 
changed, or have triplets been intro- 
duced?" The program will be hard 
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mechanical aid. 

Incidentally, one of the most dif- 
ficult problems for a beginner to 
solve is determining on which beat 
of a measure a piece begins. Pieces 
very often begin in the middle of a 
measure. This is also a vexing 
problem for anyone who would 
program a computer to notate 
rhythms. 

Placing any restrictions по! 
found in the music itself on the 
user seems inherently wrong to 
me. The system must accommo- 
date the person, not the other way 
around. 


put to guess at the difference. 
Another problem occurs when very 
long notes occur in a piece which 
previously consisted only of relative- 
ly short notes. You must decide, for 
instance, whether to write them as 
tied shorter notes or as longer note 
forms. Of course, they might be writ- 
ten as the same note-length notations 
as the earlier, shorter notes, but with 
a tempo changel 
All of this judgment of tempo must 
be done in the face of the first prob- 
lem, that the note lengths and incep- 
tion times are not coming in precise- 
ly, but with considerable variation. 
Often, the amount of this variation 
may mask tempo or rhythmic 
changes. Consider, too, that the 
people who need the Composer's Aid 
most are those who may be least pro- 
ficient at performing upon conven- 
tional instruments, The designer 
probably has a more difficult task to 
make the Composer's Aid accurately 
portray the muddled attempts at 
rhythmic regularity of a beginner, 
than to make it follow the (probably) 
more precise playing of a master. 
Before leaving the subject of 
rhythm, I shall take the liberty to give 
the following advice to all would-be 
designers of automatic music-tran- 
scribing systems. First, build one that 
has but one key or button, and get it 
to determine rhythms correctly, By 
"correctly " I mean without unrea- 
sonable limitations. It should be able 
to handle any rhythm found in a 
Mozart or a Beatles’ melodic line. 1 
you cannot master that, then you 
certainly cannot transcribe more 
complex music, which might have a 
solo melody as a part of a piece. 
Тһе problems of rhythm are not 
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AS WRITTEN 


(1a) 


(1b) 


Figure 1: The same passage as written (1a) and as performed (1b). Both examples here are from the "St Louis Blues.” 


unexplored. Some of the algorithms 
that adaptively follow varying-rate 
Morse code may be useful. A number 
of moderately successful programs, 
all quite large and complex (using 
many techniques from artificial 
intelligence work, and not operating 
in real time), have been created. [The 
October 1976 issue of BYTE con- 
tained several discussions of Morse- 
code decoding problems. . . .RSS] 

If you first succeed with rhythm, 
then you might have a chance at the 
rest of the problem. At least a good 
portion of the problem of transcrib- 
ing a musical performance into a 
standard score will have been solved. 


More and Less 

It is clear that a performance of a 
piece often contains more informa- 
tion than is given in the score: things 
happen in the performance that are 
not specified in the written music. 
Jazz, usually played from sketchy 
“charts,” is an especially good exam- 
ple. The lilting “dotted” rhythms of 
jazz are notated as equal notes on the 
page. But everyone “knows” how it 
should sound. Look at the example 
from W C Handy’s "St Louis Blues” in 
figure 1. 

It is clear that the performance in 
figure 1b is quite different from the 
written notation in figure 1а, as it 
must be in order to sound right. The 
figure shows just one possible way of 
singing the opening measure of. the 
chorus to the “St Louis Blues” {and it 
is not an especially extreme example). 

It is rare, if not unheard of, that 
two live performances are the same. 
Some of the changes are minor, such 
as changing two eighths to a dotted 
eighth and a sixteenth. More surpris- 
ing is the modification of the opening 
two eighth notes into half notes (with 
a ritard, no less). But that is the way 
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it is done. 

Strangely enough, the same con- 
vention about playing eighth notes 
with a certain uneven lilt occurs in 
much baroque music, in spite of the 
fact that the notes were written down 
as being of equal length. Many per- 
formances of Bach's music, for exam- 
ple, are marred by a "wooden" play- 


Many conductors and performers 
play baroque music exactly as it is 
notated. It sounds as if you tried 
playing jazz or rock exactly as written 
in songbooks and sheet music: the 
result is dull music. This may help to 
account for some of the comments 
about baroque music sounding like a 
melodic sewing machine—some per- 
formers play it as though their in- 


ing of such passages. 
INPUTS 


Musical Keypresses 
Idea 
іші V ы 
Composition 


improvisation 


Musical 
Idea 


Synthesized 
Music 


Arranging, 
Copying 


Performance Coupiing 
Automation — — 


Table 1: Musical transformations, representing the various ways of obtaining 
musical results. The table is read by starting at the top at a given input and pro- 
ceeding downward and to the right to read the output. The shaded example il- 
lustrates that the term performance describes the connection between a printed score 
and the production of keypresses. (For simplicity's sake, the table deals only with 
keyboard instruments.) Similarly, to go from a musical idea (ie: input) to a score (ie: 
output) requires "composition." The term coupling refers to the mechanical addition 
of extra voices to an organ keyboard so that the organist can play more than one 
pipe with a single keystroke. Automation refers to the procedure by which 
mechanical musical instruments (such as music boxes and player pianos) take a score 
in machine-readable form and generate perceived sound. For want of a better word, 
sonification is used to describe the production of perceived sound from pressing a 


Transcription Taking 


Dictation 


Qo -c0Aco 


Playing 


Keypresses 
By Ear 


"Science 
Fiction" 


Perceived 
Sound 


| key on a keyboard, The terms in the row called "musical idea" are meant to be taken 


tongue-in-cheek. 
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No typing skills required 


it's easier and more accurate to enter 
alphanumeric data with a BIT PAD 
than a keyboard. Now anyone сап... 
ә Enter whole lines of characters with 
a single stroke. 
e Enter data directly to business 
forms by simply checking a box. 
e Enter variable alphanumeric data 
from a menu keyboard. 
Take a printed form—price list, or- 
der entry, loan or insurance applica- 
tion, laboratory request—lay it on the 


BIT PAD tablet and touch the pertinent 
itams with the pen. The information is 
entered directly into your data pro- 
cessing system. 

Plus, the BIT PAD does even more. 

Try to describe a fluctuating busi- 
ness trend to your computer through a 
keyboard. With BIT PAD you simply 
trace the trend with the pen. Special 
keyboard menus can be created by 
the user to enter high level languages, 
foreign languages or special symbols. 


Before you order any kind of data 
епігу equipment, ask Summagraphics 
to give you the full story on the BIT 
PAD ONE. i 

Summagraphics Corporation, 35 
Brentwood Avenue, Fairfield, Con- 
necticut 06430; or call Marketing De- 
partment, Peripheral Products (203) 
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struments шеге sewing machines, 
without any regard for the original 
stylistic intent. 


Problems Caused by Repeats and 
Larger Musical Structures 

Here is another dilemma: how can 
a computer (or a human) tell if a sec- 
tion of a piece being performed has 
been repeated (perhaps with embel- 
lishments), or if it is a new section 


merely similar to the old one? 

For example, in a Mozart rondo for 
the piano, almost all of the embel- 
lishments will be written out in full. 
In a Mozart sonata for the piano, 
there will usually be repeats marked 
and any variety will be at the per- 
former's option. Does this mean that 
the computer must first be told the 
form of the piece before it can 
transcribe it? Knowing the form of a 


Figure 2: Example of the equivalence of two musical notations. The chords notated here 
are played the same way on a keyboard instrument and sound the same, but they are 
written in different ways. This difference, however small, subtly influences the way 


many musicians interpret the chord. 


(3a) 


(3b) 


(3c) 


Figure 3: Different notations for the same sounds. The three melodies here, when 
played, will sound exactly the same; the only difference is the choice of clef and acciden- 
tals. The first two melodies are written in the keys of A-flat Major and С Major in treble 
clef; the third melody is in the key of D Major т soprano clef. 


(4b) 


Figure 4: А musical phrase played with two different voicings. These two phrases may 
sound the same, but the two correct, differing notations convey different meanings to a 


musician. 
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piece beforehand certainly aids a 
human transcriber. 

Again, there is vague and general 
information that must somehow find 
its way into the program. Ав in 
having the computer play chess, 
methods have been found for 
translating an imprecise notion (eg: 
control the center of the board) into 
algorithms. Chess is a rich field, rife 
with human invention and complexi- 
ty. Music is a more complex environ- 
ment. 


Problems With Notating Pitch 

Having shown that there is infor- 
mation in a performance that is not to 
be found in the score (this is always 
the case), I would like to show that 
often there is information in the score 
that cannot be gleaned from the per- 
formance. The "spelling" of chords is 
one example. The two chords in 
figure 2 sound exactly the same on 
our equal-tempered organ. Neverthe- 
less, they would be thought of dif- 
ferently by a musician playing them. 

The notes of the two chords actual- 
ly represent different pitches if sung 
or played on violins (or any instru- 
ment which allows the performer to 
vary pitch continuously rather than 
in discrete steps, as with an organ or 
piano). 

The three sets of melodic notes in 
figures 3a thru 3c sound the same, 
and are all correctly but differently 
notated. Again, a human might guess 
which is the correct notation by 
means of global information, the 
musical context in which the passage 
occurs. In this example, the global 
information is the key of the piece 
and the customary clef of the instru- 
ment that is to play the tune. Is it 
reasonable to have the user predeter- 
mine the key for the computer? Or 
should the computer wait, as a 
human often must do, until the very 
end of the piece has been played 
before beginning to write it down? 


Problems Transcribing Notes 
Sounded Simultaneously 

On keyboard instruments such as 
the organ or piano, the performer can 
easily sound more than one note at 
any given instant. These notes may 
form a chord, or can be thought of as 
two or more melodies that are being 
played at the same time. In this latter 
case, each melody is called a voice. 
(This use of the word "voice" in music 
does not imply singing.) Multiple, 
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simultaneous voices bring another 
host of difficulties to the attempt for 
accurate transcription. 

It is nearly impossible for even an 
expert musician to determine un- 
ambiguously, from listening alone, 
which note should be allocated to 
which voice. I realize that this portion 
of the discussion is delving heavily 
into the terminology of music, but the 
intricate details of music are what 
make this problem so fascinating. 
The two segments of music in figures 
4a and 4b sound the same, and are 
both notated correctly. Nevertheless, 
the differences are significant and use- 
ful to the musician performing the 
music. 

This is not the place to go further 
into the musical significance of these 
notational differences. Enough ex- 
amples of problems have been amass- 
ed to give you a starting place at 
which to begin to think about having 
a computer “listen” to and "under- 
stand" music. 


Problems in Determining 
Pitch With a Computer 

If things were not difficult enough 
given direct input from a keyboard, 


many people (eg: ethnomusicologists) 
would love to be able to play a re- 
cording into a computer and produce 
a written score. So would I. 
However, two new problems are in- 
troduced. Finding what pitch is being 
played is not easy. To be sure, a sim- 
ple sine wave could be digitized by a 
frequency counter. Unfortunately, 
real musical sounds are far more com- 
plex, often having harmonics and 
overtones that make almost any 
frequency-determining method un- 
sure. And what do you do when a 
note slides from one frequency to 
another (portamento in musical 
jargon)? Or when a chorus finishes 
singing a chorale a semitone lower 
then when they started—will the 
computer notate it as a sudden 
modulation in the middle? 

Even determining how long a note 
lasts is difficult. Try playing a piano 
note; strike a key and hold it down. 
How long does it last? Just when does 
its gradual dying away cease? In a 
quiet room, with a good piano, it 
may take several minutes. You might 
as well ask where the rainbow 
changes colors. Musical sounds often 
do not have well-defined edges with 


The Pascal 


Software Tool 


ОМІ PASCAL V1.2? 


The value of Pascal in computer software design is becoming widely 
recognized. And our new V1.2 version contains significant enhancements 
in ease of operation and reliability Consider the V1.2 Symbolic Debugger. 


respect to time or pitch. 


Summary 

The point has been made, and it is 
possible to show many more ex- 
amples than have been shown here 
that you cannot go from a perfor- 
mance to a score, or vice versa, in 
any easy fashion while preserving the 
qualities that make the notation of 
music readable to most musicians and 
the properties of a performance that 
make it worthwhile listening 
material. 

А score is a highly idiomatic ren- 
dering of a piece of music, and a piece 
of music is a unique instance of the 
composition that the composer had in 
mind when the score was written. 

These facts assure that the building 
of a perfect music transcriber is 
literally impossible. Whether it is 
possible to make the Composer's Aid 
good enough for most practical pur- 
poses remains to be seen. If we put 
low enough limits on the idea of 
"good enough," I am sure that it can 
be done quite easily. If it is to satisfy 
me (and musicians of like mind), it 
will probably not be easy at all. 

А final suggestion: if you want to 
tackle any project of this sort, make 
sure that you know music well. Also 
make sure that you know your com- 
puting well or forge a partnership 
that can provide the needed ex- 
perience. І have met many people 
who do not know the first thing 
about music trying to achieve dif- 
ficult goals combining computers and 
music. I have also met musicians who 
imagined that they could get the com- 
puter to do some task that they found 
very easy —only to discover that they 
did not understand the difficulty of 


Pascal debugging should be performed in Pascal, not with assembler 
listings and memory maps. Our Debugger knows your data names and 
structures. Values are accepted and displayed in Pascal notation, including 
scalars, sets, arrays, records, and pointers. 


Complete interactive control displays your original source lines, including 
embedded comments. Breakpoints give statement numbers and procedure 
names, rather than octal addresses. The Debugger can show the program 
execution history, including all stacked procedure calls. Should fatal errors 
occur they are intercepted by the Debugger instead of ending your 
testing. 
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what they themselves could easily do. 

The greatest benefit the computer 
confers upon mankind is that it forces 
us to truly understand what we are 
doing, for it is only through such 
understanding that we can instruct a 
computer. li 
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Comparing Floppy-Disk Drives 
by Software Simulation 


Large companies learned long ago 
that preliminary performance 
specifications of systems can be 
predicted reasonably well by com- 
puter simulation. The National 
Aeronautics and Space Administra- 
tion (NASA) saved much money and 
effort by simulating numerous 
systems that have been developed for 
the space program. In a somewhat 
smaller way, microcomputers can be 
used to simulate a variety of opera- 
tional systems. Complex equations 
and analysis are not always required, 

Here I shall present a practical 
simulation. І have chosen a topic of 
interest to myself and many small- 
computer enthusiasts: a comparison 
of the operating speeds of floppy-disk 
drives. This article will explain basic 
mechanical drive movements and il- 
lustrate the transformation of these 
physical events into the algorithmic 
steps of a computer program. Esti- 
mating one drive's performance in 
relation to others is the goal. 

To do such a comparison, we need 
some knowledge of the operational 
parameters of floppy-disk drives. 
These parameters are the lengths of 
time required for a drive to perform a 
given function, All drives have at 
least these four parameters: 


@ head load 

® seek 

9 rotational latency 
Ө data-transfer rate 


I shall look at each function in detail. 


Head-Loading Motion 
Before any data can be located or 
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transferred on some drives, the data- 
transfer head must be loaded; firm 
contact between the head and the disk 
surface must be assured. To accom- 
plish this, a pressure pad is placed 
against the disk on the side opposite 
the head. This pressure pad move- 
ment is referred to as loading the 
head. The length of time required to 
move the pad into place and insure 
that all mechanical bouncing has 
stopped is termed head-load time. 
Look at figure 1 to see a diagram of 
the head-load mechanism. 


Track-Seeking Motion 

Once the head is loaded, it may be 
necessary to move the head to a posi- 
tion over another data track on the 
disk, In most drives, the track-to- 
track movement, or seeking, is 
accomplished by а stepper motor. 
This motor rotates in steps of fixed, 
discrete increments; a specific interval 
of time is required for each incre- 
mental movement. Thus, to move the 
head across X tracks takes an amount 


HINGE 


PRESSURE PAD ARM: 


UNLOADED—'7-7* 


of time equal to X intervals. Once we 
know the time interval required to 
perform a movement and the number 
of tracks to move across, we can 
predict how much time it will take the 
head to reach the desired track. 

All stepper motors exhibit some 
vibration at the end of the last step in 
a given movement. There may be a 
settling time required before a read or 
write operation can begin. 

Another type of motor is used in 
floppy-disk drives such as the PerSci 
Model 277. It is called a linear motor 
since it produces linear motion direct- 
ly. The method is also called "voice- 
coil" positioning, due to the similarity 
to the action. of a loudspeaker 
mechanism. Figure 2 depicts the 
stepper- and linear-motor positioning 
systems in simplified form. 

The amount of time required per 
track for the linear motor to perform 
a seek operation varies according to 
the total number of tracks to be 
skipped. Unless the manufacturer 
supplies data describing the seek-time 
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Figure 1: Diagram showing a side view of the floppy disk loaded in the drive. When 
loaded, the read/write head is pressed against the surface of the disk by the pressure 


pad. 
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function, it must be derived from 
empirical measurements. This deriva- 
tion, however, is not within the scope 
of this article. 


Rotational Latency 

Reading and writing operations are 
equivalent functions with respect to 
the actual time required for comple- 
tion. With that in mind, the discus- 
sion will proceed as if a read opera- 
tion is being executed. Assuming that 
the head is now loaded and posi- 
tioned over the proper track, it re- 
mains for us to examine how long a 
delay may be expected in waiting for 
the desired record to spin past the 
head. 

А look at figure 3 shows how most 
soft-sectored disk formats appear. 
Actually, the soft-sectored format 
STEPPER LINEAR contains 128 bytes of user data; the 

(а) (b) other data locations are used as 
address marks and gaps between cer- 
tain fields. To determine the extent of 
the delay that must be endured before 
the desired sector is available, I will 
consider two cases. 

The first case occurs when we begin 
a read operation and find the correct 

sector just about to pass by the head. 
New In this event, there is no wait or laten- 
cy, as it is called, before starting the 


Robo ы transfer of data, Тһе second case 
| shows that the beginning of the 


desired sector just went by an instant 
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Figure 2: Two methods of moving the read/write head from track to track across the 
disk. А stepper motor is shown as (a); a linear or "voice-coil" motor is shown as (b). 
The rotary motion of the stepper motor must be converted into linear motion by a gear 
arrangement. 


: Turns your before the read operation was started. 
WP We must now wait for one full rota- 

бур e iter tion of the disk, or the maximum 

ri into a rotational latency, Юг the record to 

| : appear at the head again. These two 
quality extreme cases show that there are 
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Figure 3: Format of data storage on a soft-sectored, 8-inch floppy disk, viewed from the 
side that faces the pressure pad. 
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head can read the data, (Large 8-inch 
disks spin faster than the smaller 
5-inch disks.) The higher the density, 
the more data can be transferred in a 
given interval of time. Format dif- 
ferences сап account for different 
effective transfer rates on large 
records, but will not be dealt with in 
this simulation. I will deal primarily 
with the standard IBM 3740 soft- 
sectored, 8-inch floppy-disk format. 


Building the Simulation 

We now have an understanding of 
what happens when a function of the 
floppy-disk drive is requested. We 
can now construct a program frame- 
work that will use this information. 
To read or write a record, we must 
pass through four distinct states: 
head-loading, track-seeking, rota- 
tional-latency waiting, and data- 
transferring. To compute the actual 
time required to pass through these 
states, we must get some information 
from the manufacturer's specifica- 
tions for a given drive. Typically, the 
manufacturer will list the time for 
head load, track step, average laten- 
су, and sector transfer in milli- 
seconds. 

Head-load time calculation is easy. 
Each time that the head is loaded, a 
value corresponding to the head-load 
time is added to a total-time accumu- 
lator. Аз a matter of practice, most 
drives and control software leave the 
head loaded for a fixed-time interval 
following a disk operation. This 
reduces head-loading delays and 
acoustic noise, but it also increases 
disk surface wear slightly. For most 
programs (such as assemblers) that 
engage in almost continuous disk 
activity, the head will probably go 
through the load cycle only once dur- 
ing an execution of the program. 

Computation of track-step time is 
not difficult in most cases. We merely 
figure the number of steps we must 
make from the current track to the 
desired track, and multiply that value 
by the specified track-step time. Do 
not forget to add the settling time, if 
the manufacturer gives it. (Remember 
that the settling time indicates the 
time taken by the head to stop 
vibrating from its track seeking and 
to start reading.) 

Thus, for disk drives using stepper 
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motors, the seek time is the absolute 
value of the distance from the current 
track to the desired track multiplied 
by the track-step time, all added to 
the settling time, or: 


und — ABS(P.. er elle P desired) 


X Tom + jm 


where T is used for values of time, 
and P shows the position of the head 
in relation to data tracks on the disk. 

But what should be done when the 
disk drive uses the linear-type motors 
to move the head from track to track? 
The specification sheets for the PerSci 
unit give only a single-track seek time 
of 10 ms. Is that the same as the 
stepper-motor drive timing? No—this 
timing is for a single-track step, and 
there is no settling time to be added. 
In fact, if the two-track seek time is 
measured, it is one and one-half times 
the single-track seek time. If a ten- 
track seek is measured, we find that it 
takes only three times as long as mov- 
ing the head a distance of one track. 

Well then, what can be done about 
this device? For this simulation, my 
plan of attack was direct. I merely 


measured the time that it took for all 
possible seek distances (seventy-six 
values) and then computed an ap- 
proximating function by using a least- 
squares polynomial curve-fit calcula- 
tion. The concepts behind this com- 
putation are not simple. Fortunately, 
the routine is adaptable from a book 
that addresses such problems, Data 
Reduction and Error Analysis for the 
Physical Sciences by Philip R Bev- 
ington (McGraw-Hill Book Company 
[пс, 1969). 

When the seek time for the PerSci 
drive is needed in my simulation, the 
number of tracks the head crosses is 
evaluated and is given as an argument 
to the empirically derived seek-time 
function. The result of the function 
evaluation is the number of milli- 
seconds required to complete the 
seek. Thus, the PerSci drive becomes 
a special case in the simulation, but 
handling it is not so awkward. 

To compute the rotational latency, 
one of two possible techniques is em- 
ployed. For any large number of dis- 
crete read operations, the actual, av- 
erage rotational latency  experi- 
enced will approach one-half of the 
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maximum latency. This value can be 
used for each read operation as a typ- 
ical latency. I prefer to calculate a 
random latency for each read opera- 
tion. Approximately the same results 
will appear as in the first method for a 
large sampling of read operations. 
You will notice that the results from 
using random latency values are not 
likely to be the same each time the 
program is executed. This is due to 
the accumulation of random variabil- 
ity, which is an effect you would see 
if the simulation were carried out on 
real hardware as well as in a pro- 
gram. The function for randomly de- 
termining a latency time is simply: 
the value of the maximum latency 
multiplied by a random number be- 
tween 0 and 1. 

The final item which must be dealt 
with is the actual time it takes the 
drive to transfer the data to (or from) 
the disk. The time to transfer 128 
bytes of data has been chosen for this 
simulation. The time values for each 
drive in this simulation were calcu- 
lated based on the rotational speed 
and data density. Record overhead 
bytes and interrecord gaps were not 
considered. In the simulation pro- 
gram, the computed values are 
reflected in the appropriate field in 
DATA statements that describe the 
characteristics of each drive. Transfer 
time for n bytes is calculated by 
multiplying п by 8, and then dividing 
by the transfer rate, in bits per 
second. 


About the Simulation Program 

Now that we understand the basic 
drive mechanics, there should be no 
difficulty in comprehending how the 
simulation works. The program per- 
forms two simulations for each disk 
drive under consideration. 

The first simulation is a set of 500 
sequential-read operations, as you 
would find in a sequential file-copy 
operation. The second simulation 
involves a random reading of 500 
records, as you might encounter in a 
program that reorganizes an indexed 
file according to an unordered secon- 
dary key field. 

These two modes of access will 
exhibit the characteristics of general 
interest concerning floppy-disk drive 
performance. Briefly, the program 
steps through the DATA statements 
that supply the drive name and 
parameters for that drive. Both 
simulations are run for a given drive, 
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and the results аге printed. Look at 
the program shown in listing 1 to see 
the simple logic and computations. 


Results and Notes 

If this simulation were run using а 
true random-number generator, you 
would find that the resulting timings 
wil vary on each run. As, noted 
earlier, this is random variation that 
is to be expected. Do not expect to see 
exactly the same results as printed 
here; the values will be within a few 
percent on all runs. 

Referring to the simulation output 
shown in listing 2, observe that, on 
sequential-read operations, the 


transfer times for the 5-inch floppy- 
disk drives are about 25% slower 
than the times for the standard size 
(ie: 8-inch) drives. Allowing for ran- 
dom variation, this is very close to 
the 20% speed difference that might 
be predicted based on the different 
rotational rates of the two sizes of 
floppy disks, The 8-inch disk drives 
also outperform the 5-inch drives 
during random-access operations. 
Most, but not all, of the smaller 
drives are slower in seeking from 
track to track, and this really shows 
during random access. 

The fastest-seeking drive of the 
group, the PerSci Model 277, does 


not get a chance to show off while 
reading sequentially, but its capabili- 
ty becomes apparent during random- 
access operation. This device really 
moves the head fast! The second and 
third places go to the Memorex 
Models 552 and 550 respectively; 
these use fast stepper-motor drives. 
Now that you have read this far, I 
can reveal some bad news concerning 
this simulation. The timings obtained 
are not likely to be a true indication 
of how long it would take to actually 
perform these operations on a run- 
ning computer system. Accomplish- 
ing so realistic a simulation involves 
additional simulation of the interface 


Listing 1: Program to simulate mechanical characteristics of various 8-inch and 5-inch floppy-disk drives, written in BASIC-E and 
running under the CP/M operating system. One step is the simulation of 500 sequential-read operations; the other is the simulation of 
500 random-access read operations. Due to the use of random numbers, some variation of results is expected between different execu- 


tions of this program. 


REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
READ DRIVES 


PRINT : PRINT : PRINT 


ALL TIMES ARE IN MILLISECONDS. 


PROGRAM TO COMPARE ACCESS TIMES OF VARIOUS FLOPPY-DISK DRIVES FOR 
SIMULATED SEQUENTIAL AND RANDOM READING. 


THE FIRST TEST IS FOR 500 SEQUENTIAL READS, 128 BYTES PER READ. 
SIARTING TRACK IS 0. THE HEAD IS LOADED AND REMAINS LOADED. 
WHERE A DRIVE HAS SECTORS GREATER THAN 128 BYTES, THE SECTOR TRANSFER 
RATE HAS BEEN ADJUSTED IN THE DATA FOR THAT DRIVE. 


REM GET NUMBER OF DRIVES TO SIMULATE 
INPUT "ENTER ANYTHING TO SEED THE RANDOM-NUMBER GENERATOR"; A$ 


REM UPSPACE A FEW LINES 


PRINT TAB(30); "FOR 500 READ OPERATIONS" 
PRINT ТАВ(25); "DRIVE SPEED COMPARISON SIMULATION" 
PRINT TAB(30); "ALL TIMES IN MILLISECONDS" 


PRINT 

PRINT "DRIVE NAME"; TAB(25);" 
PRINT TAB(25);"------------- + ------ 
PRINT 

RANDOMIZE 


FOR D=] TO DRIVES 


READ DNAME$,TTRK,TSETL,HLOAD,LATENCY,SECREAD,NSECS,NTRKS 


CURTRACK =0 
TOTALTIME=0 


GOSUB 1000 
FOR I=1 TO 500 
GOSUB 2000 
GOSUB 3000 

NEXT I 


SEQUENTIAL"; TA B(40); “RANDOM” 


REM SHAKE UP RANDOM-NUMBER GENERATOR 


REM STARTING TRACK 


REM SET TIME ACCUMULATOR TO 0 
REM LOAD THE HEAD ONCE FOR THIS SEQUENTIAL TEST 
REM GO ACCUMULATE HEAD-LOAD TIME 

REM 500 SEQUENTIAL READS LOOP 

REM STEP TO NEXT TRACK IF NEEDED. ACCUMULATE TIME 
REM READ NEXT RECORD. ACCUMULATE TIME 


REM PRINT RESULTS FOR TEST 1 

PRINT DNAMES;TAB(Q28y;INT(TOTALTIME?* 10)/10;TAB(40); 

REM NOW FOR 500 RANDOM READS IN A FILE 35 TRACKS LONG 
REM SET TIME ACCUMULATOR TO 0 


TOTALTIME 20 
LOWTRACK =0 
HIGHTRACK = 34 
CURTRK 20 

FOR I=] TO 500 


NEXTRK = LOWTRACK + INT(RND*35) 
TRACKSTOMOVE = ABS(CURTRK-NEXTRK) 


GOSUB 2500 

GOSUB 3000 

CURTRK = МЕХТАК 
МЕХТ 1 


PRINT INT(TOTALTIME* 10)/10 


NEXT D 
SIOP 


REM SUBROUTINES FOLLOW 


REM LOWER FILE TRACK LIMIT 


REM UPPER FILE TRACK LIMIT 
REM START AT TRACK 0 


REM 500 RANDOM READS LOOP 
REM NEXT RANDOM TRACK 
REM NUMBER OF TRACKS TO TRAVERSE 


REM COMPUTE TIME TO DO SEEK. ACCUMULATE IT 
REM COMPUTE RECORD READ TIME. ACCUMULATE IT 
REM NEXT TRACK HAS BECOME THE CURRENT TRACK 


REM PRINT RANDOM READ RESULTS 


1000 REM ACCUMULATE HEAD-LOAD TIME 
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Listing 1 continued on page 140 


(A\\PROGRAM STORE 


(202) 337-4691 


4200 Wisconsin Ave NW РО Вох9609 Washington D.C. 2006 


IF YOU'RE LOOKING FOR PROGRAMS 
GIVE US A CALL, WE SUPPORT 
ALL Варто ЭНАСК 185-80 mopELs, 
THE Atart 400 & 800, AND ÁPPLE 
COMPUTERS, OR, VISIT OUR 
STORE WHILE IN WASHINGTON, 


Credit card callers may phone ua 
24-hours a day at (202) 337-4691. 


BARRRRERRERRRARARRARAREARARAEARRERARSESAAARGSSAAA 


These programs, unless otherwise 
indicated, are for the 16k, Level 


ІТ TRS-80, 
WX Wf 


YEr 
Galactic Trilogy 
by Douglas Carlston 

This trilogy is one of "the 
hottest new games of the Eighties” 
says Softside. “Galactic Empire" 
is a sophisticated game of strategy 
| апа tactics of trying to unify the 


three dimensional universe. Ав in 

all the games, the universe is 

randomly created for a new 

challenge each time you take 
control of the Galactica. 

After peace is declared, 

| "Galactic Trader" starts. Now as 


on outcast you barter Microbes, 
Feelies and other commodities to 
gain riches and power. But, watch 
out for assassins and the energy 
cartel. 

"Galactic Revolution" is a game 
of tactics, diplomacy, social 
manipulation, and Machiavellian 
ruthlessness. Unlike the other two 
in the series, you can play with 
more than one player and there are 
sound effects. 

Start with any of the Galactic 
Trilogy today for $14.95 each. 


Dunjonquest 


from Automated Simulations 

This first in the DunjonQuest (tm) 
series, lets you take your hero 
into a magical and mythical 
labyrinth of over 200 rooms which 
ів populated by over 30 kinds of 
fearsome monsters who guard over 70 
varied treasures. Some of the 
treasures are magical and can help 
you in exploring the underground 
complex, but look out for monsters 
and traps that spring at you from 
the walls and shadows of the rooms 


and passages you traverse. The 
Book of Lore fills in the 
background and describes the 


appearance of the temple as you go. 
You combat monsters, move, and grab 
treasure in real-time. Bring in 
characters from other fantasy role 
playing games, or let the innkeeper 
find thee a hardy fellow. Test 
your mettle against the servants of 
evil! For D&D players, serious 
gamers, $24.95 with Book of Lore. 
On disk, $29.95 ~"Temple of Apshai" 

Also available are "Datestones 
of Ryn,” the microquest which is 
the introduction to the Dunjonquest 
series and  "Morloc's Tower," the 
deadliest of the series. $14.95 on 
tape, 919.95 on disk, each. 


WAT 
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KER 


P Cottage Software 


This is the ultimate editing 
tool for BASIC program lines. There 
are five commands which allow 


easier reading of BASIC programs 
and more efficient execution by the 


computer. 

The 'unpack' command breaks 
multiple statement linea into 
Single statement lines with extra 
spaces for easier reading and 
editing. The ‘short' command 
deletes any unnecessary words like 
LET and all REMarks. 

The 'pack' commmand compresses 


lines into multiple statement lines 
up to the maximum length you 
specify while maintaining complete 
program logic. This сап easily 
reduce the memory requirement by 
more than 33%! As you can imagine 
this also speeds up execution of a 
program, saves time in loading a 
program from either tape or disk 
and saves disk space. 

And the ‘move’ command allows 
you to move any section of your 
program to а new location. With 
the "'renumb' command you can 
renumber your BASIC lineg. 

So if your programs need more 


memory, or you need more time, 
order your ‘packer'! 16k, 32k and 
48k versions supplied on two 


cassettes for $29,95. 


SYSTEM 
SAVERS 


ibolt from Acorn 
you ever use the SYSTEM 
command, you should buy this two 
program package. These programs 
allow you to save any Bystem format 


tape оп tape or disk, plus offer 
several features for machine 
language programmers. Many two 
part, protected system tapes like 


Sargon II are not system format. 

With FLEXL, which is one of the 
two programs, you can make back-up 
copies of any system format tape. 
Most often a cassette that you make 
will load easier than an original. 
Plus you сап find the filename on 
any system tape because it is 
displayed оп the screen. And at 
any time you can stop the reading 
of the tape by pressing «BREAK». 


For any machine language 
programmer, FLEXL offers the 
advantage of producing more 


efficient tapes than the assembler, 
Also, it is written to interface 
directly with monitor programs. 
And you can merge machine language 
tapes into one file. 

Disk drive owners can use TDISK 
to save any system format tape onto 
disk. Adventure, Airaid, Ting- 
Tong, Editor / Assembler and other 
programs cannot normally be loadsd 
to disk using TRSDOS. Now, TDISK 
allows you to save these programs 
onto disk. After DOS READY you 
will be able to simply type the 
filename and be up and running, It 
even loads non-contiguous tapes, 
TDISK will greatly increase the 
benefit of owning a disk drive. 

And ав a FREE BONUS, Acorn 
provides instructions on how to 
load Microthess 1.5 onto disk. 

Complete your system with the 
routines not found in either Level 
ІІ or DOS for only $14.35. Order 
your System Savers, today! 


ж & OTHER 
TRS 80 DIS MYSTERIES 
We don't usually list books, but this 
one is so unique that we thought vou 


would want to know about it. 
over 


There are 
100 pages about how DOS works, how 


a disk is organized, and how to recover 
from errors, This is THE technical 
backup for NEWDOS+ with great 
illustrations. 922.50, 
DISK: 
y Roy Soltoff from Misosys 

This machine language program| 
modifies your copy of the Radio Shack 
Editor/Assembler for use with your 
minidisk and any disk operating eysten. | 


You сап save and load both text source 


and assembled object files. Unlike the 
NEWDOS* version you can read the 
directory and the allocation of 
granules while in the EDTASM. You can 


also kill files. It is 
modification for one or more drives. 

Other capabilities are also added 
Which are not found on NEWDOS+. The 
block move command relocates а section 
of text to any other area. The global 
change command permite, for example, 
changing a label throughout the text. 
The pagination feature provides hardcopy 
on 8 1/2 by 11 pages on either single 
sheets or continous paper. In addition, 
high memory can be reserved, like in 
BASIC, for machine language routines 
like printer drivers, You can also 
display the amount of memory remaining. 

The <CLEAR> key is functional, the 
symbol table is sorted alphanumerically 
and output S-across, the scroll up/down 
allows 15 lines on the screen, and the 
"ОЕРМ' assembly is improved. Lower case 
input is now permitted and you can 
branch to any address. Plus, it also 
corrects the errors in the Radio Shack 
tape version. $19.95 


Also available for $239.95 for the 
TRS-80 Model II is а similar Editor 


a complete disk 


Assembler from Galactic Software. Write 
for a complete list of Model II 
software. 
by Roy Soltoff from Misosys & Acorn 

This two-pass 2-80 disassembler 


produces symbolic labels with output to 
either the video monitor, printer or 
tape. Radio Shack's Editor / Assembler 
can load the tapes. If you own the 
Editor/Assembler, complete the package 
with this program. Program on tape for 
two different memory locations. 
Cassette version NOW only $14.95 


THE PROGRAM STORE 
(I Washington, D.C. 20016 MEN 


Version which creates disk files $19.95 
4200 Wisconsin Ave ММ 
CI YES, please send me these TRS-80 programs: 


nagcononagoaoogannaguggdgggodgoogggaooggggggr 
PO Box 9609 Dept B9 
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Listing I continued: 
TOTALTIME = TOTALTIME + HLOAD 
RETURN 

2000 REM COMPUTE SEQUENTIAL TRACK READ-SEEK TIME 
IF /NSECS NE INT(I/NSECS) THEN RETURN REM NO TRACK ADVANCE 

2500 ТЕ ТІНЕ =0 THEN 2800 REM USE SPECIAL PERSCI FUNCTION 
SEEKTIME = TRACKSTOMOVE.TTRK + TSETL REM COMPUTED SEEK TIME 

2600 TOTALTIME = TOTALTIME + SEEKTIME 
RETURN 

2800 REM PERSCI-277 DERIVED SEEK TIME FUNCTION 
IF TRACKSTOMOVE =0 THEN : REM NO MOVEMENT REQUIRED 

SEEKTIME z 0: REM THEREFORE SEEKTIME IS ZERO 
RETURN 

X =TRACKSTOMOVE 
SEEKTIME = 10,89605 + 2.178647. X — 4.846975Е — 2.Х.Х--7.936448Е-4.Х.Х.Х--4.406022Е - G4 X X 4 X «X 
GOTO 2600 

3000 REM COMPUTE RECORD READTIME INCLUDING ROTATIONAL LATENCY 
RNDLATENCY = INT(RND4LATENCY) REM RANDOM ROTATIONAL LATENCY 
TOTALTIME = ТОТАІТІМЕ + RNDLATENCY + SECREAD REM ACCUMULATE READ TIME 
RETURN 

REM FIELD ORDER IN DATA STATEMENTS 

REM DRIVE NAME, TRACK-TO-TRACK TIME, SETTLING TIME, HEAD-LOAD TIME, 

REM MAX LATENCY, TRANSFER TIME, SECTORS PER TRACK, TRACKS PER DISK 

DATA 12 REM NUMBER OF DRIVES TO SIMULATE 

DATA "PERSCI 277",0,0,40,166.7,4,096,26,77 

DATA "REMEX RFD 1000A/B",6,24,50,166.7,4.096,26,77 

DATA "SHUGART SA800",8,8,35,166.7,4.096,26,77 

DATA "SHUGART SA400 MINI",40,10,75,200,8.192,18,35 

DATA "SHUGART SA450 MINI",25,15,50,200,4.096,18,35 

DATA "PERTEC FD200 MINI",25,10,35,200,8,192,16,35 

DATA “ICOM FD3800 DUAL-DENSITY",10,0,40,168.7,2.048,26,77 

DATA “ICOM MICROPLOPPY",40,10,75,200,8.182,16,35 

DATA “MEMOREX 550" ,6,10,35,166.7,26,77 

DATA “MEMOREX 582",3,15,35,166.7,26,77 

DATA "MICRO PERIPHERALS B51 MICROFLOPPY",5,15,35,200,8.192, 16,40 


DATA “ALTAIR 88-DCDD",10,10,45,166.7,4.096,32,77 


END 


and software delay characteristics. 
However, the relative standing of the 
drives is unlikely to change if these 
factors are included. 

The important elements to consider 
for additional simulation are; the 
record formats on the disk, the inter- 
face and controller characteristics, 
processor speed, and the algorithm of 
the program performing the access. 

As an example of the discrepancy 


between the simulation and the speed 
of the total system, I offer the follow- 
ing. My system uses а 280 micro- 
processor running at a 2 MHz clock 
rate, and contains 24 K bytes of zero- 
wait-state memory. The drive con- 
troller, designed by George Morrow, 
connects to a PerSci Model 277 with 
the fast-seek option. The operating 
system is CP/M. The time to read 500 
records sequentially using BASIC-E is 


Listing 2: Output of simulation results produced by the program of listing 1. 


FOR 500 HEAD OPERATIONS 
DRIVE SPEED COMPARISON SIMULATION 
ALL TIMES IN MILLISECONDS 


DRIVE NAME 


PERSCI 277 

REMEX ВЕр1000А/В 
SHUGART SA800 

SHUGART SA400 MINI 
SHUGART 5A450 MINI 
PERTEC FD200 MINI 

ICOM FD3800 DUAL-DENSITY 
ICOM MICROFLOPPY 
MEMOREX 550 

MEMOREX 552 

MICRO PERIPHERALS BS] MICHOFLOPPY 
ALTAIR 88-DCDD 
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EQUENTIAL RANDOM 
ee eo 
43107.6 87912.2 
43650.1 92281.9 
44163.1 94881.9 
53547.8 288397.1 
55153.2 198631.3 
52804.8 201703.6 
43110.0 101456.6 
55698,8 293376.0 
44821,1 77892. | 
44000. 1 66670.3 
55287.8 89390.2 
42634.1 108670.8 


109 seconds; to read 500 records ran- 
domly takes 525 seconds. Compare 
these times with those in the results of 
the simulation for the PerSci drive, 
Beware of making system estimates 
based only on a part of the total 
operation. Does anyone want to 
write an article that describes 
operating-system timing simulation? 


Two for One 

There are two basic lessons to be 
learned from this exercise. The first 
one concerns an elementary introduc- 
tion to the motions that occur in 
floppy-disk drives and affect their 
speed of operation. The second lesson 
concerns derivation of mathematical 
functions that describe these 
mechanical motions; it also concerns 
putting the functions into a program 
for the purpose of obtaining an 
estimate of performance. Perfor- 
mance, for the purpose of this article, 
considers only the relative speed of 
operation of the various drives. In 
making a decision to select a par- 
ticular floppy-disk drive, you must 
understand that overall performance, 
not just speed of operation, should be 
examined. Ш 


IDS Announces 
8-100 Energy Management Module 


The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op- 
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out- 
ages}. Put the 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 
cost In tax credits. Full instructions for filing are included in the 100-EMM manual.) 
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4 '———38 ~~ и | өзені ы Emm E 100-EMM Energy Management Module 
ШІ 
Options for 100-ЕММ: 


Assembled and Tested $395.00 
Kit $345.00 
CP-52 Cable Panel - Terminates two 26-conductor flat cables іп 26 screwlugs. Use it for convenient interconnection of the 100-EMM 
to the "outside world". $45.00 
CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 100-EMM and CP-52 above. $35.00 Other 
lengths available on special order. Add $1.00 per foot. 
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OTHER PRODUCTS FROM IDS. Тһе most complete source of 85-100 compatible modules for process con- 
trol, data acquisition, energy management, and data communications. 


1 Е deo 99e ma baerii a nad в 
ЗЕ в " 4 Ф 


88-MODEM 5-100 ORIGINATE/ANSWER MODEM WITH AUTO- 
DIALER. Software selectable baudrate provides any baudrate from 66- 
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO CDOS, CP/M, North 
Star Horizon and MDS, and Alpha Micro. 


Assembied and Tested $395.00 Kit $245.00 


88-UFC UNIVERSAL FREQUENCY COUNTER 88-SPM TIME OF DAY CLOCK with battery backup. Set the 


Four software selected inputs. Measure frequency from O-650 clock with three out instructions: no delays! Programs included 
MHz and period from .luS to 1 Second. Extensive software in- in North Star BASIC, CBASIC, and 8080 assembly language. 
cluded. Assembled and Tested with crystal option $199.00 Kit less 
Assembled and Tested $299.00 Kit $199.00 Temperature- crystal option $99.00 Crystal Option Kit $25.00 


Compensated Crystal Oscillator option $145.00 
88-RCB RELAY CONTROL BOARD 


88-SAl SYNCHRONOUS/ASYNCHRONOUS INTERFACE 16 Relays on one board. Control appliances, production equip- 
The most versatile serial interface on the market. Computer ac- ment, or even musical instruments (See BYTE Magazine Sept 
cess/coritrol of all data and handshake lines and provision for 1977 page 12) 

masked interrupts, inversion of any input or output signal, and Assembled and Tested $299.00 Kit $199.00 


onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 


Assembled and Tested $299.00 Kit $199.00 


Mailing Address: Shipping Address: 

Post Office Box 17269 400 West Service Road, Suite 130 

Duiles International Airport Dulles International Airport 
INT ER NATIONAL Washington, DC 20041 Washington, DC 20041 USA 


DATA SYSTEMS, INC. Telephone (703)661-8442 TELEX 901112 IDS CTLY 
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COMPUTER SYSTEMS 


"28015 a registered trademark of Zilog, Inc. 
“CP/M and MP/M are registered trademarks of Digital Research, Inc. 


Yesterday, microcomputer meant micro 
performance. Once you outgrew it, you had to step 
up to a mini. Which meant a big step up in price. 

Today, there's the now Aitos ACSBOOD-6 single- 
board microcomputer system. 

It's the first system for the OEM, smail business- 
man and personal user, that offers minicomputer 
performance and minicomputer storage capacities — 
at a microcomputer price, 

MULTI-USER, WINCHESTER STORAGE, 

FLOPPY BACK UP: $14,260. 

The new Altos ACS8000-6 is а highly advanced 
ZBO* based microcomputer system with high-speed 
RAM, floppy disk and Winchester hard- 
disk controllers, DMA, six serial and 
two parallel I/O ports and the AMD 
9511 floating point processor all on 
asingle board. A typical four-user 
system configuration with two 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including 
CPU and 208K bytes of RAM, 
costs only $14,260 — com- 
pared to $30,000 or more for 
asimilar minicomputer system. 
And that adds up to mini 
performance at less than half 
the cost! 

MULTI-USER EXECUTIVE 
SUPPORTS FOUR 
INDEPENDENT USERS 

RUNNING CP/M** 
COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 
features the MP/M** Multi-User Executive software 
program that's unique in two ways. It includes a 
multi-user CP/M capability and the ability to handle 
Winchester-type hard disks. The advanced 280 
operating program supports four independent CP/M 


compatible programs in any of six popular lan- 
guages: BASIC, FORTRAN, COBOL, PASCAL, APL, 
C, and a large assortment of additional business 
application packages. MP/M is compatible with both 
the 1.4 and 2.0 versions of Digital Researchs 
CP/M, which means programs based on either 
version can run under MP/M without modification. 
With MP/M at the helm, your Altos 
ACS8000-6 system can support up to four simul- 
taneous users with 48K bytes of RAM each plus 
5B megabytes of Winchester storage and 4 mega- 
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 
performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 
The Altos ACS8000-6 
series. It's a barrier breaker 
in every sense. Our entry- 
level, single-user, hard-disc 
system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 
model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA 
(40B) 946-6700. TELEX 171562 ALTOS SNA. 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 
Conducted by Sol Libes 


МТ... То Look For At 
NCC: The computer show 
of the year is the Na- 
tional Computer Con- 
ference (NCC), which will 
be held this month (May 
19 thru #8) at the 
Anaheim Convention 
Center in Anaheim, 
California. In 1979, 
80,000 people attended 
the NCC. Many new pro- 
ducts are introduced 
each year at NCC. The 
1980 show will ses many 
more Japanese manufac- 
turers displaying, among 
other things, 8-inch Win- 
chester disk drives and 
microcomputer systems. 
Furthermore, look for 
several manufacturers 
from the United States to 
show complete microcom- 
puter systems that use 
the Zilog 28000 and 
Motorola 68000 18-bit 
microprocessors. Last 
year's show saw the іп- 
troduction of 8086-bdased 
microcomputers. Also, 
look for disk-operating- 
system-based languages 
and applications 
packages for these new 
18-bit microcomputer 
systems. Several 
multiprocessing and 
multiuser microcomputer 
systems will also be 
shown. 


Jonn Mauchly, Com- 
puter Pioneer, Dies: Dr 
John W Mauchly, co- 
inventor of the digital 
computer, died on 
January 8, 1980 at the 
age of 72. Together with 
his colleague Dr J 
Presper Eckert, Dr 
Mauchly conceived, 
designed, and built 
ENIAC, the first elec- 
tronic digital computer. 


It was built at the 
University of Penn- 
aylvania and became 
operational іп 1944. 
ENIAC contained 
thousands of vacuum 
tubes, filled 150,000 
square feet of space, апа 
weighed 30 tons. It was 
used for ten years. 

Mauchly and Eckert 
later formed the Elec- 
tronic Control Company 
(later called the Eckert- 
Mauchly Computer Cor- 
poration) to manufacture 
BINAC (Binary Automatic 
Computer), which became 
the prototype for the 
UNIVAC I (Universal 
Automatic Computer). 
The UNIVAC I was the 
first commercial com- 
puter; it was installed at 
the United States Census 
Bureau іп 1881. 

When the company was 
purchased by Remington- 
Rand in 1950, Dr 
Mauchly continued with 
the Univac Division as 
Director of Applications 
&nd worked on weather- 
forecasting projects. In 
1959 he left to form 
Mauchly Associates, a 
consulting firm that 
developed the critical- 
patn method for con- 
struction. 

In 1967 he founded 
Dynatrend, a computer 
consulting firm, and 
since 1975 he had served 
ав а consultant to Sperry 
Univac. 

Mauchly and Eckert 
met in 1941 at the 
University of Penn- 
sylvania’s Moore School 
of Electrical Engineering, 
whers both were instruc- 
tors. They first proposed 
the building of the digital 
computer to the U8 Army 
in 19428 for calculating 


trajectory tables. ENIAC 
contained ten ас- 
cumulators, had internal 
memory, used 
subroutines, and was all- 
electronic, while prior 
machines were elec- 
tromechanical and very 
limited in power. Some 
parts of ENIAC can be 
seen at the Smithsonian 
Institution in 
Washington, DC. 

At the time of his death 
Dr Mauchly was believed 
to be working on a word- 
processor project using a 
Radio Shack computer. 
He was an active propo- 
nent of personal com- 
puting, and he will be 
missed by many. 


М... Bits: Friends 
Amis has developed an 
interface for the Craig 
M-100 hand-held 
language translator that 
allows the user to add 
read-only memories соп- 
taining data bases such 
as wine lists, Olympic 
scores, history, or metric 
conversion.... Panasonic 
will introduce а hand- 
held computer to sell for 
about $180 in late 1980. 
The RL'T500 Electronic 
Data Center can be con- 
nected to а television Bet 
for display, to an 
acoustic modem for com- 
munication, to a printer 
for hard copy, or to а 
speech synthesizer for 
audible output. Quasar 
will bring out the 
НСРОООҢА Information 
Processor for $150, 
which should work with 
the accessories for the 
Panasonic machine.... 
Amateur robot builders 
have а new source for 
parts: Vedos Ltd, Suite 


1118, 19 W 34th 86, New 
York МҮ 10001. 


| -— News Bits: In 
last month's column I 
mentioned a rumor about 
a new printer to compete 
with the Sandere 
Technology word- 
processing dot-matrix 
printer. The unit has 
now been formally an- 
nounced by Florida Data 
Corporation of West 
Melbourne, Florida. It of- 
fers up to 900 characters 
per second (срв) speed 
with correspondence- 
quality type and high- 
resolution graphics (at a, 
Blower speed). It is said 
to use a magnetic stored- 
energy print head, and to 
offer an almost unlimited 
choice of type fonts, full 
graphics, and extended- 
character format. The 
machine will be available 
in the fourth quarter of 
1980, and it should be 
priced under $2000.... 
Micro Peripherals Incor- 
porated of Salt Lake 

City, Utah, plans an 
under-$1000 word-pro- 
cessing printer using a 
Beventeen-wire matrix 
head and printing at 60 
to 75 cps.... In the mean- 
time Diablo, Qume, and 
Nippon Electric Company 
(МЕС) are rumored to be 
developing under-$1000 
dalsy-wheel printers.... 
Dataproducts will soon 
introduce a daisy-wheel 
printer; some observers 
speculate that it will sell 
for 20 to 80% less than 
current daisy-wheel 
units... Next year, 
General Motors (GM) will 
make much uae of on- 
board microcomputer 
ystems іп its vehicles to 


Put your applications 
to work on the Mostek 
STD-Z80 BUS. 


You're 
ready. You've | 
gone beyond the | 
learning stage and are using your 
personal computer to implement 
real time control applications. 

We can take you one big 
step further. By showing you how 
to take the programs you have 
developed using your TRS- 80 
(or other Z80 based computer) 
and place them in PROM on a 
low-cost stand-alone micro card 
system. This will not only free up 
your main computer for new ap- 
plications, but will also permit 
your current application to be 
“on-line” continuously, ог even 
“cloned”-for multiple installations 
or sales to other users. 

Mostek’s MD Series of STD- 


Z80 BUS compatible microcomput- 
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er cards makes all this possible. 
There are more than twenty dif- 
ferent boards in this off-the- shelf 
family available now, including 
data processing boards; memory 
boards (Static and Dynamic RAM, 
КОМ/РКОМ); /0 cards; A/D; D/À; 
high speed floating point math; 
and floppy disk controller cards. 
QC Micro Systems offers all 
of these 
products 


directly, | O Personal 

including | 0 Industrial Control 

afull range | 

of support | Name 

products | company 

suchas | saem. 

prototyping | ae 
hardware 1. — — 3 
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і support software апа, 

~ Of course, extensive 
documentation. Апа much more. 
Contact us for details so they can 
be put to work for you, by 
sending in the coupon below. 
Today. QC MicroSystems, P. O. 
Box 401326, 
Garland, TX | 
15040, (214) 
343-1282. 
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| Yes! I'm ready for more information on ће STD-Z80 BUS products from 
| QC MicroSystems. My application is 


Г] Resale 
[] Other 


| 
| 
| 
L] Yes, I would like to use my TRS-80 as my STD BUS development station. | 
| 
| 
| 
| 
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meet the stringent re- 
quirements for emissions 
control and fuel 
economy. GM's need for 
electronic parts will be so 
great that the company 
will use 66% of the 
world’s supply of & K- 
byte read-only memories 
and 40% of the analog- 
to-digital converters, ac- 
cording to a GM estimate. 
In all, GM will buy 13 to 
18 million electronic 
parts each day, more 
than 3 billion parts per 
year.... Chase Manhattan 
Bank is developing the 
Personal Computer Bank 
Communications System. 
Any bank customer who 
has a home terminal or 
computer system will be 
able to access (vla 
telephone) his or her ac- 
count, get an up-to-the- 
second status report, and 
cause funds to be 
transferred. The user 
with a computer will also 
be able to do batch-mode 
transfers and off-line 
processing of bank ac- 
count data.... The precur- 
sor of flat solid-state data 
displays may have ap- 
peared. Crokroft Interna- 
tional of Sunnyvalo, 
California, has introduc- 
ed a liquid-crystal 
display (LCD) panel with 
$2-by-32-dot display. It 
operates about four times 
faster than current LCD 
displays. The company 
also expects to have a 
variable-color display in 
the near future.... For 
the first time, а 
microcomputer-software 
package has been placed 
on the prestigious 
Datamation magazine 
Honor Roll of Software 
Packages. Naturally, the 
software package was the 
CP/M operating system, 
а product of Digital 
Research. Microsoft 
BASIC and UCSD Pascal 
received honorable men- 
tion.,... A report from In- 
ternational Resources 
Development, а manage- 
ment consulting firm, 
predicts that four billion 
dollars will have been 
spent on electronic-mail 
services and equipment 
by 1990. The field will be 
dominated by IBM, 


AT&T, and GT&E, with 
the 08 Postal Service get- 
ting about one quarter of 
the business.... A new 
supercomputer project 
has been started. 
Denelcor of Denver, Gol- 
orado, is planning to 
manufacture a computer 
that uses 50 processors, 
capable of performing 
500 million instructions 
per second in parallel.... 
Texas Instruments and 
Hitachi are developing 
64 K-bit programmable 
memories, which should 
become available next 
yoar.... 


С... Upholds FCC 
Ruling On TI Modulator: 
The District of Columbia 
Court of Appeals has re- 
Jected an appeal by Atari 
Corporation (see last 
month’s column). Atari 
challenged the ruling of 
the Federal Communica- 
tion Commission (FCC) 
that allows Texas In- 
struments (TI) to sell its 
stand-alone radio- 
frequency (RF) 
modulator while the FCC 
reexamines its own 
guidelines for electronic 
television accessories. 
Atari argued that the FCC 
should have forced Texas 
Instruments to abide by 
the present rules until 
changes became final. 
The present regulations 
prohibit the marketing of 
stand-alone modulators. 
Texas Instruments uses 
these modulators with its 
Model 99/4 personal 
computer system. 


В... Shack And Apple 
Ask FCC For Deadline 
Extensions: Tandy Cor- 
poration (parent corn- 
pany of Radio Shack) and 
Apple Computer Com- 
pany have filed separate 
petitions with the FCC, 
asking that the FCC’s 
July 1, 1980 deadline 
for compliance with new 
radiation standards be 
extended. They feel that 
there could be ап adverse 
effect on products still in 
dealer stocks, which 
could take 6 to 9 months 
to sell. All units 


manufactured after July 
1 will have to comply 
with the standards. 
General Electric, General 
Telephone and Electronic 
(GT&E) Services Corpora- 
tion, Honeywell, Control 
Data Corporation, Atari, 
American Telephone and 
Telegraph (AT&T), the 
Computer and Business 
Equipment Manufac- 
turers Association 
(CBEMA), and Electronic 
Industries Association 
(EIA) have also filed peti- 
tions. Most of these peti- 
tioners asked for а 2-year 
extension, while some 
asked for as many as 7 
years. 


Do ora-rrocessing Stan- 
dard In Development: An 
American National Stan- 
dards Institute (ANSI) 
Group (number 4 of 
Х4А12) has completed a 
working draft of the 
page-image format of a 
word-processor standard. 
The purpose is to 
facilitate communications 
between word processors 
from different vendors in 
а common language. The 
present draft is con- 
sidered only a first step; 
the first part of the stan- 
dard is expected to be 
adopted by midyear. 


Wb iccoprocessor 


Technology Seen Affect- 
ing Employment: A 
report presented at a re- 
cent conference of the 
Organization for 
Economic Cooperation 
and Development (OECD) 
in Paris, France, cited an 
impact on employment in 
Japan by microcom- 
puters. The report was 
prepared by а special 
committee organized by 
the Japan Information 
Processing Development 
Center and sponsored by 
the Ministry of Interna- 
tional Trade and In- 
dustry. 

The report forecasts 
substantial job layoffs 
due to labor-saving 
microcomputer-con- 
trolled equipment. The 
biggest effect will be felt 
in assembly manufac- 


turing where automation 
will substantially reduce 
the number of unskilled 
workers on the assembly 
line. On the other hand, 
the report predicted an 
increased need for 
systems and software 
personnel. 


ү, ЖЕНЕ Lip- 
Reader For Deaf: The 
Researoh Triangle In- 
stitute in North Carolina, 
working with funds from 
the National Aeronautios 
and Space Administration 
(NASA) and the Veterans 
Administration, is 
developing a micropro- 
cessor-based system to 
help the deaf read lips. 
The device, called 
Autocuer, can increase a 
trained lip-reader’s com- 
prehension from the 
typical 85% to about 
90%, A light-emitting 
diode (LED) display pro- 
jects representations of 
sounds as nine simple 
patterns corresponding 
to the sound. 


— Introduces 
New 4-bit Micropro- 
cessor: While other 
semiconductor makers 
are going to larger 
microprocessors (typical- 
ly 16-bit or enhanced 
8-bit devices) Commodore 
has decided to go in the 
other direction. Chuck 
Peddle, the wizard who 
created the 6508 micro- 
processor (used in the 
PET, Apple, Ohio 8cien- 
tific, Atari, and other 
computers) and who also 
created the KIM-1 and 
PET computers, has now 
turned his efforts to 
designing a ‘‘super’’ 4-bit 
microprocessor called the 
MCS84500. Using com- 
plementary metal-oxide 
semiconductor (СМОВ) 
technology, it has thirty- 
four instructions, on- 
board memory (including 
2 К bytes of read-only 
memory апа 176 nybbles 
of scratch-pad memory), 
and can directly drive up 
to four multiplexed 
liquid-crystal displays 
(LCDs), Memory can be 
expanded, and many of 


7 IC INSERTION/EXTRACTION KIT ШЕШ 


е MOS-1416 14-16 CMOS SAFE INSERTER 


KIT INCLUDES • МО5-2428 24-28 CMOS SAFE INSER TER “ EX-1 14-16 EXTRACTOR 
« MOS-40 36-40 CMOS SAFE ІМБЕНТЕН " EX2 24-40 CMOS SAFE EXTRACTOR 


OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A. 


PHONE 12121 994-6600 TELEX NO 125031 


36-40 PIN MOS CMOS SAFE INSERTER 
14-16 PIN EXTRACTOR TOOL 


24-40 PIN CMOS SAFE EXTRACTOR TOOL 


MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 


ОК MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 
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the features found on 
8-bit processors are in- 
cluded. Commodore will 
offer an assembler and 
emulator for the device 
that runs опа PET 
microcomputer. 


| те Developing 
Assembly-Language Stan- 
dard For Microcom- 
puters: The Institute of 
Electrical and Electronics 
Engineers (IEEE) is 
developing a standard for 
assembly language on 
microprocessors (IEEE 
Task P694/D11). It is 
long overdue and will be 
of enormous value to all 
assembly-language pro- 
grammers who are strug- 
gling to write code for 
different micropro- 
cessors. The group work- 
ing on the standard has 
done some genuinely 
worthwhile things, such 
as demonstrating that all 
the current major micro- 
processors can be han- 
dled by a single stan- 
dard. 

The problems of pre- 
sent inconsistency аге in- 
credible. For example, in 
assembly code for some 
processors, MOV А,В 
means ''rnove the con- 
tents of register B to A,” 
while for others it means 
just the opposite. 

The new IEEE stan- 
dard should cure prob- 
lems such as those that 
occurred when Zilog did 
not use the Intel 
mnemonics for the Z80’s 
instructions, which are a 
superset of the 8080's in- 
structions (probably 
because Intel copyrighted 
the mnemonics). 

The standard also 
covers instruction 
names, address modes, 
operand sequences, ex- 
pression evaluation, con- 
stants, labels, 
comments,and assembler 
directives. The standard 
does not specify the syn- 
tax necessary to support 
macroinstructions or 
conditional assembly. 

The IEEE Computer 
Society is to be con- 
gratulated for its ac- 
tivities in developing 
computer standards, 


which are overcoming 
problems created by com- 
panies that all too often 
intentionally create in- 
compatibilities to protect 
their competitive posi- 
tion. 

I predict that this 
agsembly-language stan- 
dard will meet with the 
wide adoption that the 
other IEEE standards 
(such as the IEEE-488 1n- 
terface and IEEE 8-100 
bus standards) have met. 
You can obtain & copy of 
the Assembly Language 
Standard draft by send- 
ing а self-addressed 10 
by 18 inch (25.4 by 33 
ст) envelope with $0.54 
US postage affixed to Dr 
Robert G Stewart, Chair- 
man of Computer Stan- 
dards Committee, IEEE 
Computer Society, 1658 
Belvoir Dr, Los Altos CA 
94022. 

Incidentally, the ТЕЕЕ 
is also working on 
several other standards 
relevant to the microcom- 
puter area. These pro- 
jects are: Multibus, 
Microbus, Futurebus, 
Floating Point, High- 
Level Languages, Pascal 
and Relocatable Object 
Format. I will try to 
report оп IEEE's pro- 
gress in a future 
BYTELINES column. 


 — Com- 
panies ОН То А Good 
Start: The Source, & 
telecomputing service 
provided by Telecom- 
puting Corporation of 
America (or TCA, head- 
quartered in MoLean, 
Virginia), is just six 
months old. The Source 
has 5000 subscribers апа 
is adding BOO more per 
week. The company, 
which provides informa- 
tion retrieval and soft- 
ware services via a 
telephone network, has 
grown to thirty-five 
employees and a monthly 
revenue of $100,000. TCA 
is aiming to have 
100,000 customers by 
the end of 1980. 

A competing service 
called MicroNet, provided 
by CompuServe Incor- 
porated of Columbus, 


Ohio, is aimed more at 
the hobbyist. They claim 
to have 1200 customers 
already. However, there 
is a dark cloud on the 
horizon, in the form of 
the Teletext and 
Viewdata systems now 
being tested by GT&E, 
Texas Instruments, and 
others. This may provide 
much lower cost but less 
flexible data access to the 
home television screen. 


F lat CRT Unveiled At 
CES: Sinclair Radionics 
demonstrated а prototype 
of their flat-screen 
cathode-ray tube (CRT) at 
the Consumer Electronics 
Show (СЕВ) held in 
January. Sinclair hopes 
to use it in a $125 televi- 
sion receiver to be 
available in late 1981. 
The electron gun is 
mounted sideways, with 
the beam deflected to 
strike the phosphor- 
coated screen. The image 
is brighter than images 
on conventional CRTs. 
The entire receiver will 
measure 2.5 by 10.8 by 
18.7 ста (1 by 4 by 6 
inches). The company is 
doing additional research 
to develop large-screen 
and color flat CRTs. 


К...„ Rumors: Cen- 
tronios, the largest sup- 
plier of printers today, 
will soon cut prices 20 to 
50% on existing low-cost 
printers and will unveil 
hew products directed 
specifically at the per- 
sonal computer market, 
including both impact 
and nonimpact serial 
matrix units.... 
Dataproducts, Okidata, 
and a number of 
Japanese manufacturers 
including NEC are 
rumored working on 
multipass, high-density, 
dot-matrix printers to 
compete with the RC 
Sanders Technology 
Systems Media 12/7. 
printer. However, at pre- 
sent Sanders Technology 
has about а Z-year lead 
time on this 
technology.... Radio 
Shack might introduce 


more than one new per- 
sonal computer system in 
the late fall (sea the 
February 1980 column 
for previous rumors).... 
Reports have been cir- 
culating that Data 
General is developing a 
desk-top computer, code- 
named Wing. It will use a 
microprocessor, have two 
floppy-disk drives, and 
will be made in 
Taiwan.... It is rumored 
that Toshiba Electric 
Company is working on 
an experimental voice- 
input typewriter. The 
unit will be able to type 
100,000 to 200,000 dif- 
ferent words in Japanese 
and will recognize words 
with 90% accuracy. 
Toshiba recently 
demonstrated prototype 
voice-activated television 
and high-fidelity equip- 
ment.... More rumors are 
surfacing regarding the 
future plans of Apple 
Computer Company. 
Reportedly the new 
model Apple computer 
will be a Pascal machine 
for educational users. 
Also, Apple will place in- 
creased emphasis on the 
business market.... 


С.а Considering 
Two Personal Computer 
Bills: Did you know that 
two bills about personal 
computers have been in- 
troduced in Congress? 
One is H.R.5822, which 
would set up a national 
endowment for personal 
computers. The other is 
H.R.4526, which would 
create a presidential com- 
mission to make гесот- 
mendations about the 
personal computer field. 


MAIL: I receive a large 
number of letters each 
month as & result of this 
column. If you wish a 
response, please include a 
stamped, self-addressed 
envelopes. 


Sol Libes 

Amateur Computer 
Group of New Jersey 
(ACG-NJ) 

1776 Raritan Rd 
Scotch Plains NJ 
07076 


»»EXCITING MAIL ORDER DISCOUNTS ‹‹‹‹ 


119947979 


иь CASH PRICE 


APPLE iI 32K *1050 e16K of user RAM 
APPLE 11 48K 71100 eExtended BASIC language in ROM 
e16 COLOR GRAPHICS 


COLOR “GRAPHICS  *SOUND 
APPLE Il ACCESSORIES 


eSupported with Solid State Software 


CORVUS 10 MEGABYTE DISK к ORIVE. . $4880" 

PASCAL LANQUAGE SYSTEM Mac. Lr 445" нүү. С, и... .. ~ "VT INCLUDES a 13 inch COLOR VIDEO MONITOR 
SW Sos ас 875" SSM А10 CARD iK p— в а а р аа es МЕ > 

DISK Il wilh CONTROLLER CARD ........495* SSMA10 CARD UR iat: quentin 190" We sel! Т/-99/4 Accessories 8 Software Too. 


DISK Il without CONTROLLER ........... 4 SP eae 109% 


А €" жооң е «а.  .» ГА пә 

m ME" ем MetaFloppy 
SERIAL INTERFACE САЯО..............100%4 DAN PAYMAR lowercasehit............ 45. 
COMMUNICATIONS CARD 190" SY ISK 340% DRIVES 


——— А8” DISK CONTR RCARD....... 
ие: E rodeo а 
Re aed 5 D .......... 288.00 МІ wth pres бирү t 00 
CONTROLLER Gan. Bus. software. -...... е |1021 MOD ij еа 529% 
up ep Ocoee eee 190 CASHIER Retall Mangmni. & inven, soft... 200° 1041 MOD II wem el lc. .,......... 8909 


LU 
HEURISTICS SPEECHLINK 2000 ......... 225" APPLE POST Malling List soltware........ 45» 
APPLEWRITER Word Pracessing software . 69° 


'ATARI 800 


PERSONAL COMPUTER SYSTEM 


1043 MOD Il “rrr. e 
1053 MOD П "Sr. 16499 


*315K Bytes storage per drive 
*QUAD DENSITY DESIGN 
«COST EFFECTIVE STORAGE 

е4 TIMES STANDARD CAPACITY! 


SOROC IQ 120 


SERIAL RS232C 
FULL ASCIi UPPER/LOWER CASE 
NUMERIC KEYPAD CURSER KEYS 


SCREEN CONTROL & 
PROTECTED FIELDS $7 3 9 


АТАН! 400 COMPUTER ................... 2-.... $499.00 


АТАН! 820 PRINTER w"» 4 4 à HAB S S Ho S B C T. C = - NM EE) s.s... $499.00 
ATARI 810 DISK DRIVE. ................ — EU .00 *ALSO A -— 
ATARI 410 PROGRAM RECORDER ................ 69.00 00 
ATARI 18K RAM MODULE ........... “жал айша а а $149.00 | SOROC IQ 140 1195 
* High resolution COLOR Graphics * Built-in RF TV modulator 
* 10K Basic in ROM » High speed serial I/O port 
* BK ugar RAM expandable to 48K "Includes ATARI 410 program recorder RA NIT ORS 


#57 key tull stroke keyboard WE SELL ATARI SOFTWARE ALSO. 


LEEDEX VIDEO 100 


12" BLACK & WHITE MONITOR 


* VIDEO BANDWIDTH 12 MHz + 3db 
*COMPOSITE VIDEO INPUT 


$4 3500 EU 
SANYO 9" Black & White Monitor. $4 69 
SANYO 15” Black & White Monitor. 259 
ZENITH 13" Color Мопіог........ 399 

PRINTERS 

PAPER TIGER ITS 440...........875 
With Graphics Option .......... 1,075 
CENTRONICS 730-1 ............850 
CENTRONICS 779-1 ..........1,049 


Ure SURCERER is в 280 CPU besed mera computer «ттар saprei 
aie ty 438 аң ROM eadem томы | O сопло tor 5: 100 аз 
parue Paral and кетші атрег иан Dual casec О Capuc 
kosmu ol 240 « 512 30 wa ol DÀ characters 8 м 8 opi 

"uyp hull АЗА et Le andi нет cS?) рал Stan 

ағысы. v nibo Цзе? may deter ыр ta 12а characlera Kiry 

Beets hw daa рео ека іуре pus 1G абу nument 

ep ud pea 


210 1,143.00 48K 1,293.00 


OHIO SCIENTIFIC 


GHALLENGER 
45649 


Featuring. ANADEX DP-BOOO .............. 850 
а. aimes Сал и жил nous ЖАЗЫ, EMO ................. 495 
%16 COLORGRAPHICS | *Programmable tone generator 202-202 | AXIOM EX-820............. ‚...795 
—n COMPRINT 9125 ............... 599 
CHALLENGER САР MF COMPRINT 912P...............559 

$1589 ТВЕМОСОМ Т-100.............. 


Ail the features o! tha САР plus.. 

д SINGLE MINI FLOPPY DISK DRIVE 
*A REAL TIME CLOCK 

»SECURITY SYSTEM, MODEM & PRINTER INTERFACE 
»24K RAM expandabis to 46K (of reilable static RAM) 


- TO ORDER . 


Phone orders invited, using credit cards Or sand cashiers 
check or money order that draws on a U.S bank Please add | 
396($5 00 Мичтит) tor handling, shippsng (ак service) and 
Insurance, OF equipment will be smppad freight colleci 
Самота residents add B% sales tax All equipmenl :5 in 


WE SELL ОЙ ACCESSORIES & SOFTWARE ALSO. 
factory cartons with thé manufacturers warranty Equipmant 


із Subrect lo расе change and availability withoul notce , 
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PROUDLY ANNOUNCES THE NEWEST 


HARDWARE AND SOFTWARE FOR YOUR PET! 
К Тһе РЕТ is now а truly sophisticated 

© * Business System with the announcement 
5. of these peripherals and software packages. 


NEECO 


PRODUCT DESCRIPTION PRICE AVAILABILITY 


PET 2001—8KN (Large Keys) 8K RAM $ 795 IMMEDIATE 
PET 2001—8K BK RAM $ 795 IMMEDIATE 
PET 2001—16KNiLarge Keys) 18K НАМ" $ 005 IMMEDIATE 
РЕТ 2001—32KN iLarge Kays) 32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATE 
РЕТ 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY* $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 95 IMMEDIATE 


“Тһе 16K/32K (large keyboard) units do not Include а cassettes drive. Order C2N Cagastte. 
2040 Floppy Orive requires a 16K сг 32K unit. 8K RAM Retrofit available July. 


ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO !S A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WILL RECEIVE A FREE МЕЕСО PET DUST COVER AND $100 OF SOFT- 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 


EDUCATORS TAKE NOTICE ! 
Commodore N OW E Commodore /At least until 
Computers — Computers { Аид. 15th, 1980 

Neeco is pleased to announce a Special Educational Program from Commodore Business 

Machines. Any bona fide school or educational institution will receive one СВМ/РЕТ 


Computer absolutely ж Free x (direct Нот Commodore} for every two CBM/PET Com- 
puters Purchased at retail! 


EDUCATORS TAKE NOTICE ! 


PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 


FOR WORD PROCESSING 
NEC IS BEST! 


* 55 characters per second output speed 

* Changeable thimble for different typestyles 
і * Less than 1% warranty malfunction rate 

* IBM quality letter output 

* Dealer inquiries invited 


2 9 © 5 *Price includes IEEE interface 
to PET. IEEE Port is available 
THE NEC GPINWAITER for use with 2040 Dual Disk. 
MO DEL 5530-P moditiad [юг PET 
"The МЕС 5530-P is the output printer recommended by Commodore for their Word Processing System. 
Mon-Fri 9:30-5:30 


NEEC MasterCharge & mn нете LA DIS LESE ЫНА? 
679 Highland Ave. Visa Accepted 21 Putnam Street 
| Needham МА (617) 449-1760 


Needham, МА 
02194 Telex: 951021 


02194 (617) 449-4310 
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"o  MULTI-CLUSTER 
INTRODUCES “Multi User Management System for 
Commodore CBM/PET* Computers" 


е Up to 8 Channel (3 Standard) for CBM/PET Computers. 


е Up to 8 CBM/PETS can multi-use one Commodore 2040 
dual disk drive simultaneously with equal access. 


Multi-Cluster supports all 2040 disk O/S commands 
including sequential, random access, and user files. 


Multi-Cluster does not utilize any RAM or ROM from the 
2040 or host CBM/PET units. 


Multi-Cluster is compatible with all known softwear that 
utilize the IEEE port. 


Multi-Cluster can be fully implemented on 8 PETS, 
completely ready to use, in less than 15 minutes. 


; Simply plug the Multi-Cluster unit into the IEEE port of 
Multi-Cluster the 2040 Disk Drive, then attach a Channel Module, 
Model MC-800A О О D #СМВОО, (3 Channel Modules are standard with unit), to the 
Standard 3 Channels) % =ч ты 
| THE MULTI-CLUSTER SYSTEM HAS BEEN USED AND FULLY-TESTED BY МЕЕСО | 
| Multi-Cluster 


Model MC-800A 
(Standard 3 Channels) 


Channel Module 


Up to 8 
CBM/PETS 
May Access 
з Опе 2040 
Disk Drive 


Optional 
[SCR ==] ( Output 
Printer 
Lan. г Module 


Multi-Cluster is ideal for industrial, OEM, Vertical 

Markets, and Educational Institutions. Multi- Output Printer Module allows 
Cluster allows you to make full use of the Com- 1 CBM/PET to scan 2040 Disk 
modore 3 units for the price of 2 educational pro- and print flagged files. 


grams. 

Standard Components: Optional Component Prices: 

1 Multi-Cluster ............... #MC800A Each additional СМ-100.................. $250 
3 Channel Modules ........... #CM-100 Each 12’ Ribbon Cable (ВС12) ............ $ 40 
3 6! RibbonCables ........... #RC6 Each 18’ Ribbon Cable (RC18) ............ $ 60 


Output Printer Module (PM200) ........... $200 
(For Centronics Protocal Printers) 


*PET is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit for Multi- 
Cluster system operation. 
Multi-Cluster is available in Canada from ВМВ Compu Science, Milton, Ontario, (416) 878-7277 


NEEC Dealer Sales: Customer Sales: 
| Microamerica Distributing NEECO 


579 Highland Ave. 21 Putnum St., Needham, MA 02194 679 Highland Ave., Needham, MA 02194 


re ham, MA (617) 449-4310 Telex: 951021 (617) 449-1760 
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Technical Forum 


Simplifying the Curve- 
Plotting Calculation by 
Geometric Means 


A David Nawrocki, 1101 Wiltshire, San Antonio TX 78209 


I enjoyed reading Timothy С Bowker's interesting arti- 
cle "Minimizing Curve-Plotting Calculation" (December 
1979 BYTE, page 134). Perhaps it is worth pointing out 
that his equation (1) on page 138, which involves arc- 
tangent and cosine functions, can be reduced to a more 
efficient form for computational purposes. Although the 
improvement is slight, the use of a single square-root 
term will allow more rapid calculation than the 
trigonometric functions originally used. If a very large 
number of points must be plotted, the accumulated sav- 
ings in time can be significant. 

First, let us note from the illustration in figure 1 that his 
Ах; (the quantity to be found) is related by similar 


Kill Surges 
Like Lightning! 


Surge Sentry 120 works in parallel with the power 
line to shunt destructive power surges in less than 
1 nanosecond! Triggers at 1096 above the nominal 
peak voltage. Plugs into any standard 120-volt 
outlet for immediate protection. 

[deal for small computers, communications, 
medical, and other sensitive electronic equipment. 
Suggested retail price $89.50. OEM model also 
available. Call or write: 


"1.4 = R&K Enterprises 


643 South 6th Street, San Jose, CA 95112 
(408) 288-5565. 


Dealer inquiries inviled. 
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SEQUENCE ОЕ 
CALCULATED 
POINTS: 


CURVE BEING PLOTTED 


Pa g ETETE 
ai = { Xe зУБ } 
Pg = (xg. yg) 


4d 


triangles (I and II) to Ax,, Ay,, and L (quantities known 
from previous steps) as follows: 


Axs= L Ax, 
VZod + Ауф 


The possible scale factors M and N cancel out, ana it is 
not necessary to compute Q, to obtain Axs. W 


Alpha Locking 
in Software 
W 5 Lewis, POB 1555, East Canton OH 44730 


Those readers of BYTE who are not hardware fanatics 
can accomplish the same results in software as was 
obtained by use of hardware in Terry Conboy's article 
"Alpha Lock for Your ASCII Keyboard" (January 1980 
BYTE, page 156). You can let your computer do the 
work! 

In particular, users of the Z80 microprocessor can add 
8 bytes of code to the keyboard-input subroutine. The 
code shown here as listing 1 should appear in the input 


Listing 1: Portion of Z80 code for uppercase to lowercase con- 
version, input section. 


Hexadecimal Instruction Comments 
Object Code Mnemonics 
DB 30 AIN ІК A,(30H) ;:STATUS PORT 
CB 4F BIT 1,A 
28 FA ІН 2,ХІМ 
DB 31 ІН А,ІЗІН) ‘KEYBOARD 
CB BF RES 7,A ‘MASK PARITY 


Listing 2: Final portion of Z80 code for uppercase to lowercase 
conversion. 
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Hexadecimal Instruction 
Object Code Mnemonics 
FE 6] CP 61H 
#8 ВЕТ М 
FE 7B CP 7BH 
FO RET P 
D6 20 SUB 20H 
cg REL 


PRODIGY: 
YOUNG AND ВАША 


Every so often an individual is born exhibiting extraordi- 
nary talent at a very early age. Often, they rise above the 
multitude establishing themselves as masters in their fields. 
These individuals are called prodigies. 


The Prodigy computer is so advanced, it clearly estab- 
lishes itself as a master in the field of small business 
computing. 

Modular design and single board construction mean reli- 
ability, expandability, and ease of service. 


But it is SOFTWARE which truly sets Prodigy apart. Un- 
like other computers, software was a major design consider- 
ation rather than an afterthought. Prodigy utilizes a highly 
advanced operating system and PROTEGE" to provide 
some very impressive features: 

Ш DATA BASE MANAGEMENT @ INDEXED FILES 
B VIRTUAL CODE B SPOOLING 
Ш DATA COMPRESSION B MULTI-TASKING 


The result? Incredible speed and storage capacity, and 
economical systems development and maintenance. 


а ы 
Atri % 
To А 


er 


. "Though it may iook like many other microcom- 
puter systems . . . Prodigy One literally speeds away 
from them . . ." — Max Schindler, Software Editor- 
ELECTRONIC DESIGN. 


Your local Prodigy dealer maintains an extensive library 
of field proven application software. Available applications 
include Genera! Ledger, Accounts Receivable, Accounts 
Payable, Payroll, Medical Billing, and a remarkable system 
for the Personnel Placement Industry. All are easy to use yet 
provide a level of sophistication unheard of inits price class. 
And Prodigy also does word processing! 


Prodigy systems are supported by a nationwide organiza- 
tion of thoroughly trained, experienced professionals. Your 
Prodigy dealer is a SINGLE source for hardware, software 
and a level of service that continually insures effective, trou- 
ble free operation. 

Speed, sophistication, and low cost; an incredible combi- 
nation for a small business computer. Would you expect 
less from a PRODIGY? 


PRODIG Y Ae 
peene SYSTEMS, INC. 


497 LINCOLN HIGHWAY € ISELIN, N.J. 08830 € (201) 283-2000 


‘Prodigy's easy lo use compiler-based small business applications development len guage. Prodigy also supports other popular languages such as FORTRAN, COBOL, BASIC, and PASCAL. 
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If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing 
the information 
you need to make 
better decisions, take 
a look at Analyst. 
Analyst is a software 
package designed to let 
you store and analyze 
virtually any information 
involving numbers, dollars, 
dates, and descriptions. Simply 
tell Analyst what kind of informa- 
tton you want to store. Analyst creates a com- 
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data for errors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file. There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you'll find a million 
ways to use it. It ts easy to use, so you don't need 
to bea programmer to make 
your computer really 
work for you. If this bit 
of information 
intrigues you, find out 
the rest. You'll like 
what you see. 


ғ 


Suuctured Systems Group 
IPRA EGG 


Analyst is a port of a full line of working softwore solutions From 
Structured Systems Group, all ready to run on any CP/M* microcomputer 
system. For more information, see your computer retciler, or call us. 


"CP/M в a trademark of Digitol Research 


Structured Systems 


5204 Claremont Oakland, Ca. 94618 (415) 547-1567 
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subroutine, The code in listing 2 goes at the end of the in- 
put subroutine, just before it returns to its calling routine. 

Note that the uppercase option is completely under 
software control. The first compare-immediate (the CP 
61H) instruction in listing 2 can be changed to a return 
(RET) instruction when lowercase is desired, and restored 
to CP when uppercase is desired. 8 


Maintaining a Single 
Exit Point 


Armond Inselberg, 234 Central Ave, Mountain View СА 94040 


I agree with James Lewis, author of "Some Notes on 
Modular Assembly Programming" (December 1979 
BYTE, page 222), in his emphasis on modular program- 
ming. However, another important tenet of structured 
programming is the use of a single entry point and a 
single exit point for a given program module. 

The ABORT routine in the modular 8080 code example 
of listing 2 (on page 224) violates this principle of having 
only one exit point, In this case we find that the ABORT 
routine can be exited by either the JNZ (ie: jump if accu- 
mulator is not equal to 0) instruction or by the RET 
(return from subroutine) instruction. 

To apply the single-exit principle to the ABORT rou- 
tine, we must arrange things such that the RET instruc- 
tion causes a return either to the monitor or to the main 
level of the application code. To return to the monitor us- 
ing RET, we must replace the current return address on 
the stack with the entry-point address for the monitor. 

The top of the stack can be changed with the XTHL 
instruction, which exchanges the contents of the H and L 
registers with the top of the stack. The ABORT routine 
would then be coded: 


ABORT LDA SHKEY 
ОНА А 


JZ RETURN “По shift key request 

LXI HLMONITOR  .;shift key hit 

XTHL “exchange stack and HL 
RETURN RET 


However, my preference is that the return to the 
monitor never be made at all from the ABORT routine, 
since ABORT is nested below the main level of code. I 
would rather proceed as follows. 

First, in ABORT, test for the conditions requiring a 
monitor return, and set up the stack (if necessary) for the 
return to the monitor. Then, ABORT should set a signal 
requesting a return to the monitor, and then just return to 
the main level of the application code. At the main level, 
either a return to the monitor or a jump to the starting 
point of the application would be made. 

The main level would then be coded: 


START CALL RANDOM 


CALL NOTE 

CALL ABORT 

JZ START ‚ no monitor request 

RET ; monitor return requested. 


SuperSoft announces a complete line of 
CP/M: compatible software 


ACCOUNTING 


SuperSoft offers a complete, interactive accounting system at an affordable 
price, We slarted with the Osborne accounting sysiem, the standard of the 
industry and made it even better. Since either the General Ledger and the 
Accounts Payable/Receivable can stand alone, you do not need to purchase the 
entire system at once. This means that you can start with what you need and 
up-grade later. Lock for a compatible Payroll package іп the future. 


ACCOUNTS PAYABLE/RECEIVABLE: A complete, user oriented package 
which features: 

automatic postings to general ledger toptioral) 

accounts payable: » check printing with invoice * invoice aging 

accounts receivable: * progress billing * Customer statements 

“ partial invoice payments + invoice aging 

The entire package is menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays. This package can be used stand alone or 
with the Genera! Ledger below Requires; 48K CP/M, terminal with cursor 
positioning and clear screen, опе 8'' disk or Two 5'' disks. CBASIC2 required. 

Supplied with extensive user manual: $200.00. Manua! alone: $20.00. 


GENERAL LEDGER: A complete, user oriented package which features: 
• Accepts postings from external programs (i.e. AP/AR above) 
• Accepts directly entered postings 
+ Maintains account balances for current month, quarter, and year and previous 
[РЕ quarters 
• Financial reports: tria! balance, income statement balance sheet, and move. 
Completely manu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used stand alone or with Accounts 
Payable/Receivable above. Minimal requirements: 4BK СРАМ, terminal with 
cursor positioning, home and clear screen, one 8'' disk or Two 9” disks. 


CBASIC? required. 
Supplied with extensive user manual: $200.00. Manual alone: $20.00. 


TEXT PROGESSING—  — — — — — — — 
TFS— Text Formatting System: An extremely powerful formatter More 
than 90 commands. Features include: 


• left & right margin justification = tabbing 

” headers and footers « auto paragraphing 

* page numbering = auta list numbering 
“ chaptering * centering 

” dynamic insertion fram disk file ‚ user defined macros 


* exdented & indented paragraphs underlining and backspace 
” works with any printer ог CRT much, much more 


TFS lets you make muitiple copies of any text. For example: Personalized form 
letters complete with name & address & other insertions from a disk file. Text is 
not limited to the size of RAM making TFS perfect for reports, manuals or any big 
job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor TFS will link completely with Supex-M-List making personalized form 
letters easy. 


Requires: 24K CP/M. 

Supplied with extensive user manual: $85.00. Manual alone: $20.00. 

Source to TFS in 8080 assembler ican be assembled using standard CP/M 
assembler) plus user manual: $250.00. 


MAILING LIST 


SUPER-M-LIST: A complete, easy to use mailing list program package. 
Allows for two names, two address, city, state, zip and a three digit code field for 
added flexibility. Super-M-List can sort on any field and produce mailing labels 
direct to printer or disk file for later printing or use бу other programs. Super-M- 
List is the perfect companion 10 TFS. Handles 1981 Zip Codes! 


Requires: 24K CP/M. 
Supplied with complete user manual: $75.00. Manual alone: $10.00 


UTILITIES 


Utility pack #1: A collection of programs that you will tind useful and maybe 
even necessary in your daily work (we did!), Includes: 
CMP: Compare two files for equality. 
ARCHIVER: Compacts many files into one. useful when you run out of directory 
entries. 
SORT: In core sort of variable length records. 
ХОН. Extended, alphabetical directory listing with groupings by common 
extension. 
PRINT Formatted listings 10 printer. 
PG: Lists files to CRT a page at a time. 
‚.. plus more.. 
Requires: 24K CP/M. 
Supplied with instructions on discette: $50.00. 


Circle 94 on inquiry card. 


SuperSoft 
First in Software Technology 


SYSTEM MAINTENANCE 


DIAGNOSTICS |: Easily the most comprenensive set of CP/M compatibie 
system check-out programs ever assembled. Finds hardware emors in your 
system, confirms suspicions, or just gives your system a clean bill of health. 


Tests: 
* Memory * CPU (B080/8085/280j * Terminal 
* Disk ‚ Printer 


To our knowledge the CPU test is the first of its kind anywhere. Diagnostics | can 
help you find probiems before they become serious. А good set of diagnostic 
routines are a must in any program library 

Minimal requirements: 24K CP/M. Supplied with complete user manual: 
$50.00 Manual alone: $15.00. 


—— SOFTWARE SECURITY 

ENCODE/DECODE: A complete software security system for CP/M. Encode/ 
Decode is a sophisticated coding program package which transforms data stored 
on disk into coded text which is completely unrecognizable. Encode/Decode 
supports multiple security levels and passwords. A user defined cambination 
(One billion possible) is used to code and decode a file. Uses are unlimited. Below 
are a few examples: 


* data bases » general ledger * inventory 
* payroll files * Correspondence * accounts рау/Гес 
“ programs • [ax records - mailing lists 


Encode/Decode is available in two versions: 

Encode/Decode | provides a level of security suitable for normal! use 
Encode/Decode || provides enhanced security for the most demanding needs. 
Both versions come supplied on discette and with a complete user manual. 

Encode/Decode |: $50.00 

Encode/Decode |: $100.00 Manual alone: $15.00 


PROGRAMMING LANGUAGES 


ENHANCED ‘TINY’ PASCAL: we still call it ‘Tiny’ but it's bigger and better 


than ever! This is the Famous Chung/Yuen ‘Tiny’ Pascal with more features 
added. Features include: 
“recursive procedures/functions • integer arithmetic * CASE 


• FOR (оар) “sequential disk 1/0 * one dimensional arrays 
«IF... THEN... ELSE * WHILE ‚ PEAK' & POKE' 
* HEAD & WRITE « REPEAT ... UNTIL = more 


‘Tiny’ Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. 

SOURCE TOO! We still distribute source, in ‘Tiny’ Pascal, on each discette 
sold. You can even recompile the compiler, add features or just gain insight into 
compiler construction, 

"Tiny Pascal is perfect tor writing text processors, real time control systems, 
virtually any application which requires high speed. Requires: 36K CP/M. Supplied 
with complete user manual and source on discette: $85.00. 

Manual alone: $10.00. 


INTERCOMPUTER COMMUNICATIONS 


TERM: a complete Intercommunications package for linking your computer to 
other computers. Link either to other CP/M computers or to large timesharing 
systems. TERM is compatabie to other systems but costs less, delivers more and 
source is provided on discette! 

With TERM you can send and receive ASCII and Hex files (СОМ too, with 
included convertion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communication between users on separate 
systems as well as acting as timesharing terminal. 


* Engage/disengage printer error checking and auto retry 
* terminal made for timesharing between systems * conversational mode 
* Send files receive files 


Requires: 32K CP/M 
Supplied with user manual and 8080 source code: $100.00 
Manual alone: $15.00. 


formats: CP/M B" SOFT SECTORED, NORTHSTAR CP/M 
All Orders and General Information: 


SUPERSOFT ASSOCIATES VISA® | 
Р.0. BOX 1628 ' 
CHAMPAIGN, IL 61820 

(217) 344-7596 


Technical Hot Line: (217) 384-0847 
(answered only when technician Is available) 


*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
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‘COMPUTROMNICa: 


ооо EVERYTHING FOR YOUR ТК-80 cece 


TRS ВО іч a trademark of the Radio Shack Division of Tandy Corporation 


ж All Orders processed within 24-Hours 
ж Free Shipping within U.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas). 
ж 30-Day Money Back Guarantee on ай Software (less a $3 penalty for handling). 
* 10-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days Free Service. 


е LEARNING LEVEL Il by David Lien 
The Original Author Of The Level Manual 
A Step By Step approach to Learning Level I! 
especially geared іс new ТВ5-80" Owners 
51595 


е TAS-80 DISK AND OTHER MYSTERIES 
$19.95 ($22.95 аНег 2/1/80). Over 100 pages 
ol indespensible information for disk owners 
Learn to recover information trom bad disks. 
how lo make Basic programs unlistable and 12 
more chapters of never published tips and infor- 
mation Меп by НС Pennington [For all 
Disk Owners! 


NEW SBSG BUSINESS SYSTEM FOR 
MODEL ТОА MODEL li - IN STOCK 

- General Ledger 

- Accounts Receivable 

- Accounts Payable 

- Payroll 

- Inventory Control With Invoicing 

е Each тодща сап be operated individually 
or as a coordinated SYSTEM. Turn-Key error 
catching operation for beginners 

e Complete manual and documentation 
accompany each program 

е Minimum System requirements 2-Disk 
Drives for Model 1... t-Disk Drive for Model 11 
е Each module can be formatted to span data 
on Upto 4-Disk Drives 

* Free 30-Day telephone consultation 

е Call for complete specifications 

е Model | Version $125 per module 

$495 per System 

* Model ІІ Version $225 per module 

$995 per System 


DATA MANAGEMENT SYSTEMS 

- DMS replace index cards or any data 
requiring long lists of information. 

e TBS In-Memory Information System 

(for cassette systams) $24.50 
e TBS Disk Data Manager (requires 1 or more 
disk drives)...Set up fast random access 
files in minutes. Stores up to 320K of 
information on 4 Drives. Up to 10 fields 
and 255 characters per record. Supports 
upper and lower case В5-232 or TRS-232... 
Features complete editing $49.50 
ә Personal Software CCA Data Management 
System...Completely user oriented, menu 
drive, 130 page Step by Step Manual... 
capable of inventory control, sorting data, 
reporting data in nearly any form (for reports 
and mailing labels). Sorts data by up to 10 
fields for zip code, balance due, geographic 
location or whatever. Prints reporis with 
subtotals and totals automatically calculated. 
Fast random access $75.00 


COMPUTROMICS: 


New City, New York 10956 


Box 149 


FROM RACET COMPUTES 
е REMODEL-PROLOAD - Renumbers pro- 


gram lines, combines programs Tha onty re- 
number program that will renumber ihe middie 
ol a program Specily 16K, 32K or 48K Works 
with Cassette or Disk .. . $34.95 

GSF - Use in your Basic Programs for Instant 
Sorting (will sort 1000 items п 9 seconds) Other 
commands include Gompress and Uncompress 
Data, Duplicate Mamory, Display Screen 
Controls and Fas! Graphic Controls . . . $24.95 
(For Cassetle or Disk, spacily 16%, 32K or 48K) 
DOSORT - All GSF commands plus special 
Multiple Disk Sorting Routines... . $34.95 
(Specify 32K or 48K) 

INFINITE BASIC - Adds 70 commands to 
your TAS-80 including Instant Sort, Matrix 
Commands, String Commands, Lait and Right 
Justificalion, Siring Centering, Simullaneous 
Equations, Upper and Lower Case Reverse and 
more... $49.95 (For Cassetie or Oisk| 
INFINITE BUSINESS [Requires Infinite Basic) - 
Eliminate Round-olf error. 127-O:git Calcuta- 
tion Accuracy, Insert New Elements in Sorted 
Arrays. Automatic Page Headings, Footings. 
and Pagination, Multiple Precision Arithmetic 
and тоге... $29.95, (For Cassette or Disk) 
COPSYS - Copy Machine Language 
Programs... $14.95 (For Cassette only) 


FROM SMALL SYSTEM SOFTWARE 
RSM-2 Machine Language Monitor . .. $26.95 
RSM-2D Disk version of ASM-2, .. $29.95 


DCV-1 Converis Machine Language Programs 
from iape to disk... $9.95 

AIR RAID - The uitimate TRS-80 game con- 
veris your TAS-80 into a real hime shooting 
gallery ... $14.95 

BARRICADE - A tast pong siyle game.. $14.95 
СРМ - $150 (for Disk only) 

TRS-232 INTERFACE - Interface with 5ой- 
ware driver А5-232 printers lo your 
TRS-80...$49.05 

TRS-232 FORMATTER -Additional 
(optional) Sofiware lor TRS-232 owners Ads 
many рип commands ІС your 

TAS-80... $14.95 ($9 95 with purchase of 
ТВ$-232} 


MAIL PAC - For Model | or Моде! II Disk 
Sysiems only .. . $99.95. Quick-sorting full user 
control over mailing 1151 from Galactic Software 


FROM ADVENTURELAND INTERNATIONAL 


е ADVENTURE #1 - NB бу Scoti Adams. 
$14.95 each available оп Cassette or Disk 


SARGON И 
THE CHESS CHAMP 
$28.95 


FROM APPARAT 


NEW DOS * $99.95 
35, 40 and 77 Track Versions available 


FROM THE BOTTOM SHELF 
CHECKBOOK Il (tor Cassette or Disk) . 


$18.50 

INFORMATION SYSTEM (for Cassette or 
Disk... $24.50 

SYSTEM DOCTOR is complete diagnosis of 
your ТАЗ-ВО checks memory. video. cassette, 
disk, ROM and all other paris o! your system) - 
lor Cassette or Disk... $28.50 
CHECKBOOK REGISTER ACCOUNT- 
ING SYSTEM (requires 2 disk drives)... $49.50 
LIBRARY 100 - 100 estabiished business, 
game and educational programs plus FREE Tiny 
Pilot ail for... $49.50 

BASIC TOOL KIT - lists all variables, GOTO's 
and GOSUB's in your program .., $19.80 


SOUNDWAAE - Ads sound to your TRS-80. 
Just pius i «n... .$29.95. Sample programs 
included 

TING TONG - Can be used with Soundware | 
lor a Sound version of ропа... $9.95. 


VIC-The Carta Visual instructional $19 95 
Computer Program 

The Level ІІ 16K Cassette is designed to teach 
beginners the Basics of Machine Language and 
Assembly Language Programming See вуегу 
Machine Language Instruction Display on 
yOur.Video 

VIC inciudes a Step By Slep 55 page manua! 


VISTA V80 DISK DRIVE 
110 K OF STORAGE 
$395 


Add $29 95 for Cable 
(Free with Purchase of Two Disk Drives) 
— 10 Day Money Back Guarantee — 


FROM HOWE SOFTWARE 
МОН-3 - Machine Language Programming for 
Beginners MON-3 15 a Complete 
System Monitor wiih Users 
Manual ,. $39.95 
МОМ-4 - Disk version ot MON-3... $49.95 


LEVEL Ill BASIC... $49.35 ҒНОМ 
MICROSOFT - Now Cassette owners can add 
Disk Commands to their TRS-BO without owning 
a Disk Drive 


е BRAND NEW OLIVETTI PRINTER ,, .52495 
Business Letter quatity релі, Automatic Line 
Justicalion (on raquast), Quick Printing, сал 
be used as a Memory Typewriter. plugs right 
into your TRS-BO without any modification or 
software 


THE ELECTRIC PENCIL 
Cassetie ... $99.95 
Disk... $150.00 


е HORSE SELECTOR (1 by Dr Hal Davis... 
$50. The TAS-80 version updated lor ihe THS-BO 
and originally reviewed in Systems and 
Methods 


48-Page Catalog $2 FREE With Any Order 


Order by Phone or Mail 
No Shipping Charge 24 
Add $3 for C.O.D. | HOUR ORDER LINE 
Add $3 for ай Foreign and non-UPS shipments | (914) 425-1535 
Add $3 for UPS Blue Label E 
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SOFTWARE Н 
FOR TRS-so" & a № | 
OWNERS Е ® 


| THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 


| MONTHLY 
М NEWSMAGAZINE 
FOR TRS-580" 
- б. OWNERS 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 


© p RACTI CAL A PPLI САТІ О М 6 ШЫН Tor thie (РЫ IN OUR FIRST 12 ISSUES 


SOFTWARE EXCHANGE 
MARKET PLACE 


BUSINESS қ ы о NN PROGRAM (LONG AND SHORT FORM} 
GAMBLING * GAMES * WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE 
EDUCATION s PAYROLL EDERAL TAX ОН ОН УОЦЕУОЕОМОНТОНОНРИМТЕН 
PERSONAL FINANCE " SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) ^. 

• NEW DISK DRIVES FOR YOUR TRS.80'* 
BEGINNER'S CORNER : R HORSE SELECTION SYSTEMS“ ARTMETIC TEACHER 
NEW PRODUCTS * SEQUENTIAL AND RANDOM АССЫ Po FOR DISK OR CASSETTE 


• RANDOM SAMPLING***BAR GRAPH 

e CHECKBOOK MAINTENANCE PROGRAM 

e LEVEL Il UPDATES***LEVEL II INDEX 

е CREDIT CARD INFORMATION STORAGE FILE 

e BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 


e QUESTIONS AND ANSWERS No ingi 


е AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 
e PROGRAM PRINTOUTS COMING SOON (GENERAL LEDGER. ACCOUNTS PAVARIE AND 
RECEIVABLE. РОВТКАМ.80. FINANCIAL APPLICATIONS PACKAGE. 
.... АМО MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS. 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED! .. AND 


WORD PROCESSING PROGRAM 


€* For writing letters, text, mailing lists, etc.. with each (Cassette or Disk) с 
қ new subscriptions or renewal. Complete file management for your TRS-80'" се 
€ LEVEL П RAM TEST CLEANUP >D 
la (Cassette or Disk) (Cassette or Disk) 
Checks randum access memory to ensure thal all memory Fası action Maze Game. 
* TRS A" US А TRADEMARK OF TANDY CORP 


lacations are working praperly. 


SEND FOR OUR NEW 48 PAGE SOFTWARE CATAI.OG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80” PROGRAMS AVAILABLE ON 


CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


-звнававовеоеввеевеееветотввввегвсввеввоегегееееотевәеәвегегеевезевееооввое еәевеесеегеесеезееоеесееевовзввевеоветегоееоееевфевфевевв 
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EM 24 Sar 


LINE 
ONE YEAR SUBSCRIPTION $24.......... (914) 425-1535 


TWO YEAR SUBSCRIPTION $48 .,........ 
SAMPLE OF LATEST ISSUE $ 4 ,.....,,.. 
START MY SUBSCRIPTION WITH ISSUE .......... 
(41 - July 1978 е #7 - January 1979 е #12 - June 1979 е #18 - January 1980) 
NEW SUBSCRIPTION ........ RENEWAL ........ 


СИНЕТ CARD UMBER _  - . . . і АЕ 
SIGNATURE 
NAME 


OE —————— ———— —— | 
*** ADD $6/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL - OUTSIDE OF U.S.A, CANADA & MEXICO *"* 


BYTE May 1980 157 


Text continued from page 50: 
address in the computers memory 
from which the data was written onto 
the disk. All DTS numbers written on 
the disk have the bits that indicate the 
disk-drive number masked to 0 so 
that the file can be read from any disk 
drive, regardless of the drive in which 
it was loaded when it was written. 
The sector trailer is 4 bytes long. 
The first 2 bytes contain the check 
вит. The last 2 bytes, except in the 
last sector in a file, contain the DTS 
number of the first sector of the file. 
In the last sector of the file, the last 2 
bytes of the sector trailer contain the 
address at which execution of the 
contents of the file begins. 


Software: The Basic Disk Routines 

The basic disk routines handle head 
positioning, drive selection, sector 
selection, motor control, and com- 
putation of the check sum. Head posi- 
tioning is performed by the use of the 
step and direction bits of the drive- 
select/status word (hexadecimal loca- 
tion ССОЗ). Since the only indication 
of the position of the head is the 
track-0 bit in the drive-select/status 


KIMDOS is a KIM-1 
compatible version of the 
Percom MINIDOS disk 
operating system. 


word, the position of the head must 
be kept by software as a value in 
memory. 

In a multiple-drive disk system, it is 
desirable to keep track of the head 
positions of all drives in the system. 
The drive-selection routine (subrou- 
tine DRIV in listing 1) takes care of 
this. It saves the current track number 
of the current drive, restores the cur- 
rent track of the desired drive, and 
latches the desired drive into the con- 
troller. KIMDOS  reinitializes the 
track registers (hexadecimal locations 
OO0F thru 0013) with each operation 
so that preservation of these bytes is 
not necessary. However, if the system 
should be expanded with additional 
software, the track registers become 
very important. Inadvertant altera- 


IHE 185-80” 


Do your TRS 805 limitations hit a sour note? Our full line of 
business-oriented software can change that tune. 

They're easy to use, modularly designed, and superiorly 
documented, giving you versatility and sophistication of a higher 
scale, at a price you'll sing about. 

So write us, and we'll send you the score. 


SMALL BUSINESS SYSTEMS GROUP 
GROTON STREET, DUNSTABLE, MA. 01827 (617) 649-0595 
*ТА$-80 із a registered trade mark of Radio Shack, a division ol Tandy Corp. 
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tion of these locations would cause 
reading or writing of the wrong track. 

In a multiple-drive system, drive 
motors are either all running or all 
stopped. The motors cannot be con- 
trolled individually since the drive- 
selection circuitry does not affect the 
motor-on signal. This necessitates 
some special handling of drive selec- 
tion. 

The drive-selection routine must 
insure that the write head is disabled 
before switching drives, or the area 
currently under the head of the newly 
selected drive will be overwritten. 
The drive-selection routine must also 
insure that the sector counter on the 
controller board is synchronized with 
the newly selected drive. This can be 
done only after at least one index 
pulse has been received from the new 
drive to reset the sector counter. 

The sector-selection routine reads 
the sector number from the con- 
troller. It must catch the leading edge 
of the desired sector so that the read 
or write operation does not begin in 
the middle of the sector; it does this 
by looking for the change from the 
previous sector to the desired sector. 
The sector-selection routine detects 
the disk-missing condition by setting 
a KIM hardware timer located on one 
of the 6530 devices for a quarter of a 
second. If the timer times out before 
the desired sector is found, the 
routine assumes that the disk is not 
properly inserted in the drive. 


Read and Write Routines 

The read and write routines are a 
fundamental part of KIMDOS, which 
is given in listing 1. Listing 2 is a 
cross-reference table for the symbols 
used in listing 1. 

The read routines are designed to 
automatically try again to read incor- 
гесіу read sectors. They will try 
to read a sector up to six times before 
reporting a read error. Intermittent 
errors (such as those caused by ran- 
dom electrical noise, airborne con- 
taminants, slight fluctuations in 
motor speed, small defects in the 
written data or track surface, or any 
combination of the above) can be 
recovered by rereading the sector. 

After a read error, the read routine 
acts as follows: first, the routine 
rereads twice. If that fails, the routine 
moves the head to track 0 and back in 
an attempt to clear any interfering 
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The VIP hobby computer: 
Start programming for only $99. 


New! VP 111 


Microcomputer... $99. 


Assembled" and tested. 


Features: 

е RCA 1802 Microprocessor. 

е 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

е CHIP-8 interpretive language or 
machine language programmable. 

e Hexidecimal keypad. 

* Audio tone generator. 

е Single 5-volt operation. 

e Video output to monitor or modulator. 
e Cassette interface—100 Bytes/sec. 
e instruction Manual with 5 video game 
listings, schematics, CHIP-8, much more! 


Ideai for low-cost control applications. 
Expandable to full VIP capability with 
VP-114 Kit. 


"User need only connect cables (included), a 
5-vott power supply, and speaker. 


New low price! $ $4 29. COSMAC VIP lets you add 
The original VIP . computer power a board 
Completely assembled at a time. 

and tested. With easy-to-buy options, the versatile 


RCA COSMAC VIP means even more 
excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 

Built around an RCA COSMAC micro- 
processor, the VIP is easy to program 
and operate. Powerful CHIP-8 inter- 
pretive language gets you into 
programming the first evening. 
Complete documentation provided. 


Send the coupon now... 

Complete the coupon below and mail to: 
RCA VIP Customer Service, New 
Holland Avenue, Lancaster, PA 17604. 


Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. Іп Pennsylvania, 
call (717) 397-7661, extension 3179. 


All the features of the VP-111 plus: 

е A total of 2K Bytes static RAM. 

e Power supply, 

e 8 Bit input port. 

e 8 Bit output port. 

e |/O port connector. 

e System expansion connector. 

e Built-in speaker. 

e Plastic cover. 

Three comprehensive manuals: 

e VIP Instruction Manual—20 video 
game listings, schematics, much тоге, 
e VIP User's Guide—operating instruc- 
tions and CHIP-8 for the beginner. 

е RCA 1802 User's Manual (MPM- 
201B) - complete 1802 reference guide. 


| 
um | 
| 


Please send me the RCA COSMAC МР items indicated. 


Type Description Prico 
О VP-111 New low cost Microcomputer 
(See description above) ............. $99 


О VP-114 Expansion Kit for VP-111—Inciudes 
ЗК RAM, I/O Port and connectors... $ 76 
C) VP-711 ViP—The original VIP Microcomputer 
(See description above) ............. $1 
C) VP-44 DEM On-Board Expansion Kit —Four 
2114 RAM ІС“. Expands VP 711 
ade. 10 4K bytes ................. 
О VP-590 VIP Color Board—Converts VIP to 
color. Four background and eighl 
foreground союгв.................... $ 
О МР-595 VIP Simpie Sound Board— Provides 
256 programmable frequencies. For 
simple music or sound etfects. 
Includes speaker .................... 
D VP-550 VIP Super Sound Board— Tums your 
VIP into a music synthesizer! Two 
independent sound channels, On- 
board tempo control. Outputs to 
audio ed i Menem 
[) VP-570 мы М 
-in 4K RAM тетюогу............. 
D VP-580 "E P Ацхівгу uai — кс two- 
Eo імегасіуе capability. 16-key 
ad with cable. Cone to 
Ме ені on VP-590 or VP-585 
Г] VP-585 VIP Keypad Interface Board—Inter- 
faces two VP-580 Auxiliary 
gerere [o A— ИНИНИ 


TIZTII 
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О VP-560 МР EPROM Board—interfaces two О VP-611 ASCII/Numeric Keyboard—Same 


2716 EPROMS lo МІР................. $ 34 as VP-601 plus 16 key numeric 
О VP-565 VIP EPROM Proarammer Board— |j; 9 — M $ 89 
Programs 2716 EPROMS. О VP-620 ЕМЕ Connects ASCII keyboards 
Win вОЙйугага...................‹„«»-+»» ЕЮ с ани $ 20 
О VP-575 VIP Expansion Board— Provides 4 [1 VP-700 A ns BASIC ROM Board—BASIC 
butfered and one unbuffered code stored in 4K of ROM............ $3 
expansion 50СКё1З................... $ 59 г) vP-710 VIP Game Manual—Listing tor 16 
C) VP-576 VIP Two-Board Expander— Allows exciting датев....................... $ 10 
use of 2 Accessory Boards in either C) VP-720 VIP Game Manual-Il—More exciting 
|/O or Expansion Socket............. E games (Available 2nd qtr. '80) ....... $ 10 
C) VP-601 ASCII Keybcard— 128-charactaer C MPM- CDP1802 User Manual—(Included 
ASCII — ишь ынай 2018 мйҺУР-711)......................... 
add m" s.. $ 69 О Please send more information. ...... — 


Enclosed is $ for items checked plus shipping & handling charge of $3.00. 
Add your state and local laxes §$————— Total enclosed § m.. 
| enclose O check or O money order or, charge my O VISA/Bank Americard 

О Master Charge. 

Credit card account No. 


Master Charge Interbank No. Expiration date: 
Signature (required for credit card orders): 

Name (please type or print): 

Street address: City: 


Stale & Zip: Telephone: ( ) 


Make checks payable to RCA Corp. Prices and specifications are subjectto change 
without notice. 
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Listing 1: KIMDOS, a small disk-operating system for the KIM-1 microcomputer. KIM- 
DOS is a set of disk read and write routines used with а KIM-1 connected to a Percom 
LFD-400 floppy-disk system. KIMDOS occupies under 1 K bytes of memory (from 
hexadecimal addresses C000 thru C3FE) and can be stored іп one 2708 erasable pro- 
grammable read-only memory (EPROM). Observe that this listing does not use stan- 
dard 6502 mnemonics. 


= 


Line Hexadecimal Object Label Instruction Operand Commentary 
Number Address Code Mnemonic 
0001: 
00002: КІМ005 = MINI DOS FOR КІМ 
0063: 
0004: VERSION 3 SEPTEMBER 1979 
0005: 
0006: ZERO PAGE STDRAGE 
8887: 
0008: 01 - BA IS THE SECTOR HEADER 
0009: 
0010: С000 KIMDOS ORG %С0074 
0011: 
00 12: CAGA DSOR ж 650000 DESIRED OHIVE 
0013: CAAP DSTK * 50001 AND OESIHED TRACK 
0014: CAAP ОЗЕС * $0002 DESIHED SECTOH 
0015: CHOG БІ ТК ж 50003 BACK LINK TRACK # 
0016: CAA BLSC ж $8084 BACK LINK SECTOR # 
00417: cen FLTK * $0905 FORWARD LINK TRACK f 
0018: CAAA FLSC * 50006 FOHWAHD LINK SECTOR # 
0019: CAAD (ЕМ ж 50007 ВҮГЕ COUNT (HECORO LENGTH) 
0020: CAPA TOTP ы 870008 ГАНСЕТ ADDHESS 
0021: CAAA TGTL ж 80008 
0022: С000 TCTH * 50009 
0023: CABA ҒТҮР ж SAJA FILE TYPE 
0024: 
8025: ØR - ВЕ IS THE SECTOR TRAILER 
6026: 
0027: CABA CKSL * $28ggn THE CHECKSUM 
0028: CAAP CKSH * 5 00С 
0029: CAAA PSTL * 50000 POS TAMBLE/EXECUTION ADDRESS 
0030: COBB PSTH * S@AGE 
0031: СРИВ CRTK ы 5 000Ғ CUHHENT ГНАСК 
0932: CURRENT TRACK SAVEAREA 
0033: COP CTKP * 80010 ORIVE 9 
0034: CAA CTKQ * 50011 DRIVE 1 
0035: СИЙЙ CTKH * 50012 DRIVE 2 
0036: CAAA CTKS * 50013 ORIVE 3 
0037: i 
0038: CAAA DPTA ж 80014 ОАТА POINTEH 
0039: СВЕ DPTL * 80014 
0040: caog ОРТН * 500915 
0041: CABA АТР ы 80016 ALTERNATE (ОАО POINTER 
0042: COBE ALTL ж % 016 
0043: Cage ALTH * $0017 
0044: С000 ТРХН * $00 18 CKSUM TEMP SfOHAGE 
0045: СВОИ EXCL * 50019 РНООНАМ EXECUTION AODRESS 
0046: С000 ЕХСН ы $001A 
0047: CAP ЗАМЕР ж 506018 
0048: СОРИ CR DR * $0010 CURRENT ORIVE TEMPORARY 
0049: СВОВ HIOR * 50018 {ЕМРОВАНУ ЭТОНАСЕ FOR CDTS 


89858: 
8951: 
8052: 
0853: 
0054: 
0055: 
0056: 
0Й57: 
0158: 
0059: 
00680: 
0061: 
0062: 
0063: 
0064: 
0065: 
0066: 
0067: 
0 068: 
0069: 
0070: 
8071: 
8972: 
0073: 
1074: 
8975: 
00976: 
8077: 
0978: 
9879: 
0080: 
0084: 
0082: 
82083: 
0084: 
8085: 
0086: 
29087: 
0088: 
8089: 
0090: 
0091: 
0092: 
0093: 
0094: 
0095: 
89096: 
0997: 
0098: 
08099: 
01040: 
0141: 
01009: 
0103: 
0104: 
0105: 
0106: 
01907: 
0188: 
A109: 


Caan 
cap 
cage 
сар 
Cogg 
cago 
Cogg 
cao 


cogna 
Copo 
С000 
Coop 


copo 
cago 
cna 
cage 
cag 
cagg 
cooo 


cong 
cago 
coga 
СПОР 
Chae 


с000 
Cogg 
capo 


cagg 
Cogg 
cag 
ragg 
rag 
coop 
ce gg 
св0% 
сай 
coop 
coop 
cep 


Cogg 
пров 
rang 


RCNT 
CKPT 
CKPL 
СКРН 
CTSA 
ТУУЛ 
ENDL 
ENDH 


PCL 
PCH 
PNTL 
PNTH 


ee ж ж ж ж ж ож 


* ж Жж ж 


$001Е 
$9g01c 
SABC 
50010 
$891C 
5001р 
5 0ЛЕ 
$ЙЙ1Е 


$0@ЕЕ 
$0@0Е@ 
SAJFA 
500ҒВ 


HEAD COUNT TEMPORAHY 
CKSUM PDINTEH 


DRIVE [HACK SAVE 
[HACK SECTOR SAVE 
END OF DATA 

PHOGHAM COUNTEH SAVE 


DISPLAY WINDOW 


CONTHOLLEH COMMUNICATION ADDHESSES 


INPUT 
ROST ж $ГСВО 
НОТА ж $CC21 
SECT * $ССй2 
ОМУТ ж $cco3 
HHST * $cca4 
MDN * $ccas 
МОРЕ * ФССЙ6 
OUTPUT 
SYNC ж ӨССИ 
WDTA * ФССЙ1 
FILL * $ССВ2 
nT5L * “ГСЗ 
WPLS ж $СС@4 
ОТНЕН LARELS 
TJX * $1705 
TOUT * 51707 
STRT * $ 1C4F 
CQUATES 
WATRIT * 50008 
MTHBIT ж %0004 
MILSEC * 50070 
ZERD * 50000 
DRVMSK ж ФИ ЙГҒ 
STEPIN * $9219 
SCTMSK * Saar 
HEOLEN * %000Л 
THKMSK ж $093F 
THKLMT * $g923 
SCTRIT * 80010 
STPDIT ж $8020 
ЕВНСН CODES 
CISKMS * 50000 
wPHOT * 50001 
INVSEC * 50002 


USAT STATUS 

RECEIVE DATA 

SECÍOH COUNTER 

DRIVE STATUS 

HECEIVEH RESTART PULSE 
MOTOR ON PULSE (SEND) 
MOTOR OFF PULSE (SEND) 


SYNC WORD 
SEND PATA 
FILL МОНО 
PRIVE SELECT 
WAITE PULSE 


ТІМЕН STAHE 
TIME OUT CHECK 


DISK VISSING 
WRITE PROTECT 
INVALID SECTOR # 
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Fantastic Introductory Savings! 


/ | 
TEXAS INSTRUMENTS (Opre computer 


INCORPORATED 


ТІ-99/2; 


home computer 


You can begin using the ТІ Home 
Computer in minutes — Without any 
previous computer experience. You 
simply snap in one of Т!’$ Solid State 
Software'" Command Modules. 
Step-by-step instructions are dis- 
played right on the screen. 


Solid State Software Command 
Modules come in a wide range of 
application areas — from education 
to entertainment to personal finance 
and home management. 


FEATURES: 


® Powerful TI-BASIC 
€ Up to 72K total memory capacity 


€ Outstanding graphic, music and 
sound capabilities 


è 13” color monitor included 


€ Revolutionary Solid State 
Speech'" Synthesizer is optional 
o 


+ List $1150 


OUR PRICE $995 


Apple II 
E personal 
computer. 


16K 
List $1195 


ONLY 
$989 


32K, List $1395 $1169 
48K, List $1259 


Em 


(G SORCERER 


COMPUTER 
16K RAM, expandable to 48K. 
List $1295. 

OUR PRICE ONLY $999 
32K Model, List $1395 $1099 
48K Model, List $1495 $1199 
Vidao Display, List $499 $438 
Display Disk, List $2995 $2599 


Floppy Disk Subsystem, List $1150 $999 
S-100 Expansion Unit, List $419 ONLY $369 


Software 


Development РАСТМ, List $99 5 B9 
Word Processing РАСТМ, List $199 $179 
EPROM PACTM, List $49 $ 45 


Microsoft Disk-Extended BASIC, $300 $259 


pet 


Immediate delivery on most items. Prices do not include shipping by UPS. Prices and offers subject 


to change without notice. 


Personal 


Systems 


Circle 97 on inquiry card. 


Computer 


master charge | 
| ми BI P йаш › азы 
D 


609 Butternut St., 
Syracuse, NY 13208 
(315) 478-6800 


Ж 


ATARI 


A Warner Communications Company © 


ATARI® 400™ PERSONAL 
COMPUTER SYSTEM 


List $630 ONLY $499 
ATARI® 800™ PERSONAL 
COMPUTER SYSTEM. 

List $1080 
ONLY $849 


! 


a — 
Ма: һа. | 


ATARI® 820TM Printer, List 3599.95 $499 


CX852 8К RAM Memory Module 

List $124.95 $105 
CX853 16K RAM Memory Module 

List $199.95 $169 
CX30-04 Paddle Controller Pair $19.95 
CX40-04 Joystick Controller Pair $19.95 


ATARI* 840 DISC DRIVE 
List $699.95 OUR PRICE $589 


f LP al fat рр. 
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Listing 1 continued: 


8112: 
01114: 
0112: 
0113: 
0114: 
#115: 
8116: 
8117: 
8118: 
0 119: 
0120: 
041214: 
0 122; 
A123: 
0124: 
0125: 
0126: 
0427: 
0128: 
0129: 
0120: 
0131: 
0 132: 
0133: 
04134: 
0435: 
0136: 
92137: 
8138: 
8139: 
8148: 
0141: 
d 142: 
8143: 
0144: 
0145: 
0146: 
0147: 
0148: 
0149: 
0 1580: 
р 151: 
0152: 
8153: 
0154: 
0155: 
0156: 
0157: 
B15B: 
0159: 
81698: 
8161: 
0162: 
0163: 
0 164: 
2165: 
Й 166: 
0167: 
0 1658: 
469: 


СВ? 
CAGE 
caag 


сой 
C823 
с 6 
CAD9 
Caer 
caer 
С@12 
СВ15 


C218 
СИЛА 
CAAC 
СЛЕ 
СЙ1Е 
СВ21 


С@22 
Сй25 
C828 
Cü2H 
СИ 2Е 
Ca2F 
CH32 
C032 
C834 
C236 


C238 
Ca3n 
СИЗО 
САЙ 
C843 
Сй45 
Сйа47 
СИДА 
сфапр 
СВАЕ 
C852 
Сй53 
CH54 
C055 
C057? 
CASA 
Ca5D 


C1 


rc 
СВ 
СС 
СС 


СВ 


СС 


CC 
CC 
СВ 


PLNKSC 
DVHUN 
READER 


ж 
ж 
ж 


507003 
50004 
50005 


HLANK SECTOR 
DISK OVEHHUN 
PEHMINENT HEAD ERHOR 


SECTION 1 THE PASIC HOUÍINES 


JUMP TABLE 


INITDV 


INITOV 


INTLUP 


GTKX : 
CTKX 


CETP 


TKIN , 


TKOT 


TKIN 


МТУН 


JMP 
JMP 
JMP 
JMP 
JMP 
УМР 
JMP 
JMP 


: INITIALIZE 


LOAIM 
LDXIM 
STAZX 
DEX 
GPL 
ATS 


WOVE 


JSR 
JSR 
JSR 
LDA 
LSRA 
LSRA 
BCS 
LDAIM 
STAZ 
BEQ 


TKOT 


LDA 
ANDIM 
JMP 
LDA 
ANDIM 
DRAIM 
STA 
JSH 
DRAIM 
ЭТА 
МОР 
МОР 
КОР 
ANDIM 
STA 
LDA 
JMP 


R5EX 
WSEX 
SAVX 
LOOX 
PREP 
CVTBIN 
FVTDEC 
FDC 


STF 


$94 
свтк 


INTLUP 


READ SECTOH 
WHITE SECTOR 


THE TRACK REGISTEHS 


OFFLINE CODE 

5 TRACK HEGISTERDS 
INIT А REGISTER 
COUNT 

NEXT 


HEAD TO TRACK 9 


TKIN 
TKIN 
TKOT 
NVST 


ЕТЕ 
$08 

CRTK 
SETL 


: MOVE 


ПУСТ 
NAVNSK 
HTVA 
DVST 
DRVMSK 
STEPIN 
pTSL 
DEL 
УТРВІТ 
NTSe 


SOF 
ATSL 
ком 
DEL 


MOVE IN 

MOVE OUT 

TRACK 0? 

NO 

ZERO CURENT ТНАСК 
UNCONOITIONAL BRANCH 
HEAD IN CH OUT 1 [HACK 


СЕТ DHIVEZ IN 2 M58 


STEP IN RIT 
SET DIHECTION 


SET STEP HIT 


STRETCH PULSE WIDTH 
RESET STEP BIT 


RETHIGGEH MOTOR 


С 60 
Cg62 
C664 
СЙ65 
Сй67 
C969 
CEB 
С@бЕ 
c2?9 
C872 
C874 
C876 
С079 
СЙ?Н 
C#@7D 
CO7F 
C881 


C883 


С 85 
C286 
C288 
C2 8B 
СВЕ 
СӢ9В 
C891 
С093 
Сй94 


C895 
C298 
CASA 
C890 
CØ9F 
CA2 
CBAS 
CBA? 
СВАВ 
CHAA 
C AAC 
CHAE 
CHAF 
C g^ 1 
CAR4 
CBDB5 
1971212 
сапа 
Cano 


С ЗА 


А5 


ga 


C 


Сӣ 


17 
12 


С 1 
Ел 


СС 
17 


СС 


SEEX : 


LDAZ 
ANDIM 
TAY 
ЗРҮЕ 
DEQ 
BCC 
JSR 
INCZ 
DTE 
BNE 
BEQ 
JSR 
OECZ 
CPYZ 
BNE 
LOXIM 
DNE 


SEEX 


STPI 


ЭТРО 


БЕТІ. 


DELAY 20 MS 
DEL LDXIM 


DELA : 


PHA 
LOAIM 
STA 
LOA 
REQ 
DEX 
BNE 
PLA 
RTS 


DELA 
LUUP 


LOOP 


SOUT 
DRVTST 


ORVTST JSR 
LOYIM 
JSR 
LOAIM 
AND 
LOX 
ПМЕ 
ТАХ 
ЕОН 2 
CEQ 
STX 
DEY 
BNE 
LDA 
GLE 
ATS 
LDAIM 
SEC 
RTS 


DVLUP 


RETRIG 


ERR J 


PHEP : 


PREP LDA 


DSTK 
ТАКМЫК 


САТК 
SDUT 
STPD 
TKIN 
CRTK 
САТК 
ЭТРТ 
БЕТІ 
ТКОТ 
САТК 
CATK 
STPO 
5ЛЕ 

CELA 


$14 


VILSEC 
TJX 
TOUT 
LODP 


LUUP 


START 
$19 
FFTIME 
SCTAIT 
CVST 
TOUT 
ЕННМ 


БАУЕР 
DVLUP 
SAVEP 
DVLUP 
HON 


DISKMS 


DSEC 


MOVE HEAD TO DESIRED TRACK 


CET DESIHED [HACK 
IGNORE DHIVEZ 


THEHE ALHEADY? 


YES 

LESS THAN CURHENT 
STEP IN 

THERE YET? 

NO 

STEP OUT 

THERE YET? 

ка 

30 MS HEAD SETTLING 


DELAY 1 MILISEC FOR EACH INC OF Х 


START TIMER 
TIME UP? 
NO 


1 M8 PER LOOP 


SYNC SECTOR COUNTER TO CURRENT DRIVE 


MOTOR 
25 CHANGES 
SET TIMER 


CET SECTOR БІТ 

TIME UP? 

YEP 

CHANGE IN SECTOR ВІТ? 


NO, WAIT 
YES SAVE AND COUNT 


RETRIGGER MOTOR 


DISK MISSING 


SELECT AND PREPARE DHIVE FOR OPERATION 


СЕТ SECTOR 


зи] suoHesyqn] ALAG © 0861. Аер 


сг 


ЙЕ 
18 


"C 


C1 
cø 


OVFL 


PADPHM 


DR IV 


SWIT 


DA 
DB 


DI 


DS 


DP 


CKSEC 


СМР 
FCS 
LDA 
ANDIM 
СМРІМ 
ted ie 
LDAIM 
SEC 
ATS 
LDAIM 
RTS 


IDA 
ANDIM 
STAZ 
LDAZ 
ANDIM 
CMP Z 
ПМЕ 
(ПА 
CMP IM 
PEQ 
ENE 


PHA 
LDAZ 
CLC 
HOLA 
ROLA 
ROLA 
TAX 
LDAZ 
STAZX 
PLA 
PHA 
CLC 
HDLA 
RDLA 
RDLA 
TAX 
LDAZX 
STAZ 
LDAIM 
BIT 
BEQ 
PLA 


STA 
JSR 
BCS 
LOA 
СМРІМ 
НМЕ 
JSR 
JSR 
JSR 
CLC 
RTS 


Sas 
ГАОРНМ 
ГТК 
THKMSK 
TRKLMT 
DR IV 
CVHUN 


ІМУБЕС 


DVST 
SC 
ГАСА 
ОЗОН 
SCO 
CHDH 
SWIT 
CHTK 
SFF 
CI 
DS 


CRDA 


САТК 
СТКР 


СТКР 
САТК 
ИВТВІТ 
DVST 
DB 


LESS [HAN 19? 

NO , FRHOH 

NET TRACK 

CLEAH DHIVE 
DVEHFLOW? 

ND, GO CHECK CRIVE 
YES, ЕННІН 4 


INVALID SECTOR 


СЕТ CURRENT DRIVE 


SAVE 
СЕТ ГЕЗТНЕС DRIVE 


SAME? 

NO , SWITCH PRIVES 
“ЕТ CURHENT ТНК 
DRIVE INITIALIZED? 
NO 

YES 


ROL PHiIVEZ TO 2 LSB 


SAVE CURHENT TRACK 
IN SAVEAREA 


GET CURRENT TRACK 
FROM SAVEAREA 


IS WRITE GATE OFF? 
NO , THEN WAIT 


NDW SELECT ОНТУЕ 
SYNC TO DRIVE 
ERHOR EXIT 


DRIVE ONLINE? 

YES 

NO , ZERO TRACK 
CHECK МОТОН 

FIND RESIRED TRACK 


: PART ОҒ rTSC 


С11Е 
C122 
C124 
C127 
С 129 
стар 
Слас 
С 120 
С 12E 


C 131 
C133 
C136 
C138 
C139 
C 13C 
C 13E 
C141 
C142 
C144 


C147 
C148 
слав 
С14Е 
C156 
C153 
С155 
С 156 


С157 
С159 
C15H 
C 15D 
С1бЕ 
C161 
C163 
C164 
C166 
C169 
C168 
C16C 
C16E 
C170 
DTI 
C174 
C175 
C177 
C179 
С17В 
С17С 
C 170 
C 17F 


P6 


A? 


CC 


СВ 


СС 


СЗ 


CKSEC 


MISS 


START 


START 


DELSS 


STARTR 
GTSC 

CTSC 

CTLUPA 


CTLUPS 


CX 


CQ 


LDA 
PNE 
LDA 
ANDIM 
СЫР 
RTS 
PLA 
PLA 
JMP 


TOUT TIME UP? 

VISS ҮЕР 

SECT CET CURRENT SECTOR 
SCTMSK 

TSEC = DESIHED? 


RESTORE STACK 


ERHJ 


START №ОТОН 


LDAIM 
FIT 
REQ 
TAY 
LDA 
LDXIM 
JSR 
DEY 
ПМЕ 
JMP 


WAIT 


SEI 
JSH 
JSH 
BE 
JSH 
BNE 
CLC 
RTS 


МТАВТТ 

DVST IS MOTOR CN? 
STARTR YES 

MON START IT 

ZERO 

DELA THEN WAIT ASEC 
DELSS 

HETRIG 


FDR DESIRED SECTOR TO COME AROUND 


DISABLE INTERRUPTS 
FFTIME STAHT ТІМЕН 
CKSEC IF ПЕЗТНЕО IS CURRENT 
CTLUPA THEN WAIT TILL NXT REV 
CKSEC THEN WAIT FOR 
CTLUPB DESIRED 


COMPUTE CHECKSUM FROM DATA & HEADER 


LDA 
STA 
LDA 
STA 
0х2 
LDAIM 
TAY 
STAZ 
JSR 
STXZ 
INX 
STXZ 
LDXIM 
LDYIM 
EORIY 
ASLA 
RDLZ 
BCC 
ADCIM 
INY 
DEX 
ВМЕ 
BTS 


pPTL MOVE DATA РТН 
CKPL TO CKSUM PTH 
DP TH 

CKPH 

LEN СЕТ LENGTH 


ZERO CLEAR SUM 


TPXH CLEAH TEMP STORACE 
CX CDMPUTE DATA SUM 
СКРН POINT TO HEADER 


CKPL 
HEDLEN HEADER LENGTH 
ZERO 
CKPT COMPUTE CKSUM 


TPXH 


CQ 
ZERO 


CX 


Listing 1 continued on page 166 


T.I. 810 Printer 


Bi-directional; 150 cos; eae seeking; adjust- 
able tractor. Available with lower case com- 
ressed print; Forms Length Control or 
ertical Forms Control option. 
ТІ-810 Basic Unit, List $1895 ONLY $1695 
TI-810 w/fuli ASCII (lower case), vertical 
forms control, and compressed print . $1895 
ТІ-825 75 cps, w/lower case, List $1565 
Mw gy V S ©. $1395 


NEC 
pim 


TM 


5510 or 5530 Cantrenits parallel interface | 
wi Tractor, List 5328Б5,........ ONLY 52889 


Televideo TVI-912 


анемии 
ШІНІ? AAA 


OUR PRICE ONLY $789 


Upper case and iower case; 15 baud rates: 75 
іо 19,000 baud; dual intensity; 24 x 80-сһаг, 
display, 12 x 10 resolution. Numeric pad. 
Programmable reversible video; aux. port; 
self-test mode; protect mode; block mode; 
tabbing: addressable cursor, Microprocessor 
controlled; programmable underline; line and 
character |nsert/delete, 


Bantam 550 

Mm PERKIN ELMER 

NOW FROM 
US AT 


$799 

& with anti-glare 
b. CRT ап!у 
©. $829 


$10,000 Value! 


Complete Business System 


ony $5995 


(Price includes air freight shipping) 


| 


|МЕСОЗ МЕ = 


VECTOR SYSTEM B, complete with Vector Mind- 


less Terminal, 64K of RAM, Dual Floppy Disks (630 kilobytes of storage), 


and printer . . . so complete, you'll get all cables, box of 10 Floppy Disks, and EVEN a box 
of 3500 sheets of Fanfold Paper. 


OVER $3500 OF SOFTWARE INCLUDED!!! 


Digital Research's 2.0 СР/М"М Disk Operating System, 
Interpreter, Microsoft 80 BASIC 


AND one of the finest Business Packages — 
from Retail Science's PEACHTREE SOFTWARE: 


€ GENERAL LEDGER 
€ ACCOUNTS RECEIVABLE 
€ ACCOUNTS PAYABLE 


РЕАСНТАЕЕ | € INVENTORY 
SOFTWARE) e PAYROLL 


The System B doubles as an EXCELLENT 
Word Processing System (software at slight additional cost). 


System тау be expanded for multi-user time-sharing 
data and word processing! Up to 5 terminals 
at nominal cost. 


Unless otherwise specified, shipping charges are additional. Ali prices subject to 
change and all offers subject to withdrawal without notice. Prices in this ad are for 
prepaid orders. Slightly higher prices prevail for other-than-prepaid orders, і.8., | 
C.O.D., credit card, etc. 


— WAITE FOR FREE CATALOG — ED 
IMiniMicro Mart 


1618 James Street, Syracuse МҮ 13203 (315) 422-4467 TWX 710-541-0431 


= | 
ISA" 


IMMiniMicroMart: 
Your No. 7 Supplier 


ОҒ Systems for Business 
Applications and Word 


HARD DISKS 


MiniMicroMart is your best source 
for Hard Disk Systems! 


Cromemco, North Star, Vector, 


з Dynabyte, Morrow pipi Toys? 
peti teh Corvis, Lobo, et. al. 
E e 
North Star Horizon 2 Cromemco System 3 
32K 4 MHz, dual-drive, with double density controller Features 4 MHz CPU, 64K of ВАМ, dual-sided Per-Sci 299B 


board, two В5232С serial ports, a parallel port. Included ts 


Floppy Disk Drive, RS232C interface, and printer interface. 
DOS and North Star Extended Disk BASIC. 


Horizon 2, 32K, DD, List $3095 ONLY $2619 Cromemco System 3, List $6990 ONLY 55890 
imd» System 2, List $3990 OUR PRICE $3390 
32K, Quad Density, List $3595 $3049 2-2Н Hard Disk Computer System, List $9995 $8489 


64K, Double Density ($3830) 53239 
64K Quad System also available. 


Complete your system with a 


Terminal, Printer, Business Software: 


INCLUDES: 

© Your choice of Terminal Ф Software with Manuals 
P-E Bantam 500 General Ledger 
Intertube |! Accounts Receivable 
Televideo 912 Accounts Payable 
SOROC 120 Payroll 


RAI N TM e 10 Floppy Disks Ф 3500 Sheets of Paper 

ОРЕВ | € Two 85232 Cables ө Anadex DP-8000 Printer 
32K or 64K totally self-contained А R 
computer, uses two 2-80 CPU's. Over $2500 Value. . .Limited Time Special $7795 
Commercial-type terminal with 12” 
monitor (like the Intertube). Dual 
double density minifloppies (quad 
density available). Comes with 
CP/M'"operating system; BASIC 


With T.I. 810 Printer — Retail Value over $3400 . . ONLY $2595 


When purchased with SuperBrain (Terminal not required or furnished) 
included. With Anadex DP-8000 Printer 
32K, List $2995 ONLY $2685 | With T.I. 810 Printer 


SuperBrain, 64K OUR PRICE $2883 E — THIS OFFER EXPIRES JULY 10, 1980 — 
Circle 98 on inquiry card. 
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mM Р 0412: С108 СА HQ DEX PASS OVER SECTOH BOUNDARY 
Listing 1 continued: 0413: С109 Ой FD PNE она 
0352: 0414: C1DB AD 84 CC LDA RAST START RECIEVER 
0353: FFTIME : STAHT ТІМЕН ҒОН 1/4 SECOND. g415: CINE 20 66 C JSA IN SKIP SYNC 
0354: STCRE TWICE FOR 653g BUG. 0416: С1Г1 90 03 РСС ROK SYNC FOUND 
0355: 0417: СЛЕЗ 28 МОБЕС PLP RESTORE INTERHUPTS 
0356: C180 A9 FF FFTIME LOAIM SFF 0418: СЛЕЗ 38 БЕС 
0357: C182 8n 07 17 STIMER STA TOUT 0419: С1Ғ5 6B RTS 
0358: C185 BD 07 17 STA TOUT 4202: С1Ғ6 28 66 C2 RDK JSH IN CET TRACK 
0359: C188 60 HTS 0421: СЛЕЗ АВ ТАУ 
Й 360: 0422: CiEA 45 01 EORZ DSTK CHECK FOR PROPER TRACK 
0361: 0423: CFC 29 ЗЕ ANDIM THKMSK ICNOHE DHIVE 
0362: 0424: С1ЕЕ DØ 56 ГМЕ SKER SEEK ERR 
8363: SECTION 2 READ HDUTINES 0425: CiFa 96 TYA 
8364: 0426: С1Г1 B5 01 STAZ  DSTK 
g365: 0427: C1F3 29 66 ^2 JSR IN БЕТ SECÍOH 
0366: 0428: С1Ғ6 CS g2 CHPZ  DSEC PROPER SECTOH? 
0367: LODX : HEAD А “EMORY FILE FROM DISK 9429: C1FB DØ 4C RNE SKER NO 
0368: 0430: СЛҒА А2 00 LOXIM ZEHD 
0369: C189 20 AA C1 LODX JSR НЕХ HEAD А SECTOH 0431: CAFC 2/ 66 C2 НИР JSR IN CET REST DF HEADER 
0370: C18C ВВ за BCS АОАТ PERMINENT ERROR #432: CFF 95 03 STAZX DLTK 
0371: С1ВЕ A5 06 LDAZ FLSC 8433: C291 ЕВ INX 
0372: C198 DØ 06 ONE NEND CHECK FOR LAST SECTOR 0434: C202 ЕВ ØB ГРХІМ %08 
0373: C192 А5 05 LDAZ FLTK (FORWARD LINK ZERO) 0435: С204 DE F6 BNE HLUP 
0374: C194 ЕВ ØD ПЕ COPPL END 0436: PHEPAHE ГОВ HEADING DATA 
2375: C196 AS #6 LOAZ  FLSC 8437: DETERMINE WHICH AODRESS TD USE 
0376: C19B B5 02 NEND STAZ  OSEC COPY FOHWAHD LINK TD 0438: C286 A5 17 LDAZ ALTH 
0377: С19А A5 85 LDAZ FLTK DESIRED THACK/SECT OR 0439: C288 ЕВ 09 DEQ NDAL 
0378: C19C 85 01 STAZ DSTK 8440: C20A B5 15 STAZ DPTH USE ALT IF МОМ-2ЕНП 
0379: C19F 4C 89 C1 JHP LODX READ NEXT SECTOR 8441: C2BC AS 16 LDAZ ALTL 
0380: C1A1 AS ØD COPPL LDA PTL COPY EXEC ADDRESS 0442: С20г B5 14 5ТА2 RPTL 
0381: С1АЗ 85 EF STA PCL TO KIM'S PC 8443: С216 ас 1n C2 JMP CDAT 
0382: C1A5 AS ЙЕ LDA РТН 0444: C213 AS 08 NOAL 1 DAZ TCTL ELSE USE ADDRESS IN FEADER 
0383: С1А7 B5 FØ STA PCH 8445: C215 B5 14 STAZ OPTL 
0384: C1A9 60 HTS #446: Г217 AS 89 LDAZ  TCTH 
0385: 0447: С219 85 15 5ТА2 ГРТН 
0386: В ЕХ : HEAD А SECTOR WITH EHHDH RETRY 9448: С21П АЙ 00 CDAT | DYIM ZERD 
0387: 0449: C21D AD ВВ ГС ПАР LDA HDST DATA READY? 
9388: C1AA 20 ПА СЙ RSEX JSR PREP РЕРАНЕ DRIV 8450: C220 4A LSRA 
0389: C1^D RØ 17 nca RADAT EHHOH EXIT 0451: C221 90 ҒА ncc RALP NO 
0390: СЛАҒ 20 C? C1 JSR ROS TRY UP ТО 3 TIMES й452: C223 AD 01 CC LOA НОТА 
8391: C152 AB 12 BCs HDRT ЕННОН CODE IN A 0453: C226 91 14 STAIY DPTH SAVE ^ BYTE 
#392: С104 ПВ 10 BNE HDRT SUCCESS 0454: C228 C8 INY 
2393: C1hFh6 2A 22 CØ JSR GT KX 0455: C229 С4 #7 CPYZ LEN 
8394: С1Г9 20 69 CB JSH SEEX RE-SEEK [HACK 0456: C229 ng FØ ПМЕ. DALP READ UNTIL COUNT EXPIRES 
0395: СІГІС 20 6771 JSR RDS TRY AGAIN 0457: C22D A2 OO LDXIM 600 
0396: СІБЕ ВВ #5 BCS ВОАТ 8458: C22F 20 66 C2 CLUP ДЫҢ ІМ СЕТ CHECKSUM 
0397: С1С1 DA 03 BNE RDRT 0459: C232 95 05 STAZX CKSL AND POSTAMBLE 
0398: C1C3 А9 75 LDAIM HEADER READ ЕННОН 84680: C234 EB INX 
0399: С175 38 SEC 0461: C235 ЕЙ 94 CPXIM 504 
0400: C1^6 60 RDRT RTS 0462: C237 пй FA PNE CLUP 
02481: 0463: C239 28 57 C1 JSH CRC COMPUTE CHECKSUM 
0402: ADS : READ А SECTOR WITH 2 НЕТНУЗ 0464: C23C C5 or CHPZ СКУ CDMPARE WITH CNE HEAD 
0403: 0465: СӘЗГ DØ 06 DNE 5КЕН 
0404: C1C7 A9 ЯЗ RDS LDAIM $83 3 THYS 0466: C248 AS 18 LDAZ  TPXI 
2405: C159 85 18 STAZ HCNT 0467: C242 C5 ar CMPZ CKSH 
0406: C1CB A9 FR READ LDAIM $FB SYNC CHAH 0468: C244 ЕВ QA CEQ SUCC 
0497: C1^D ВП gg nrc STA SYNC 8469: C246 28 SKER PLP 
0409: CiNt 20 47 C JSH arse FIND SECTOR 0471: C249 FA 63 REQ SEHH 
84180: С104 BE ØD pcs МОЗЕС 0472: сгап 4C СВ C4 JMP READ 


0411: C1D6 A2 1E LDXIM $1E SHDHT DELAY TO Listing 1 continued on page 168 
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Having information at your fingertips can make your job а 
whole lot easier. And thats what the CCA Data Management 
System is all about. 

With this Personal Software" package and an Apple П“ 
ог TRS-80" disk system, it will be far easier to keep inven- 
tories, customer lists, accounts receivable and payable records, 
patient histories and many more items. 

In fact, you can use the CCA DMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica- 
tion. Thats because DMS lets you create your own 
filing systems, adapting itself to the types of records 
you keep. You specify the number and names of 
each data field —without any programming. 

With DMS keeping all of your records, you only 
have to learn how to use one system. That's 
easier, too. Its menu driven, with plenty of 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con- 
dense and print data. Our compre- __ 
hensive 130-page step-by-step /,. —- 
instruction manual even provides 
complete "how to" inventory and 
mailing list applications so you 
canstart processing immediately. 

DMS is a very powerful sys- 
tem, with more file and record 
storage capacity than other data 
base programs on the market. 


“Apple is a trademark of Apple Computer, | 
ілс,; TRS-80 is a iden of the Radio Shack нм 
Div. oF Tandy Carp. ai ; 
=т= Ш nmn - 
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Circle 99 on inquiry card. 


Record keeping problems? Our CCA Data 
Management System solves them easily. 


we 


ыма ere > 
"ЧА 


== ті 
— ср 


And it also gives you greater data handling flexibility. To cus- 
tomize DMS, write add-on BASIC programs that read or write 
DMS files and perform any kind of processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 
Computer Applications, has two years of field testing on other 
microcomputers. Now Personal Software makes DMS avail- 

able on the TRS-80 Level II and Apple П and II Plus 48k 
disk systerns. Апа at under $100, DMS is also easy to afford. 

One demonstration will convince you how easy com- 
puterized record keeping is. Ask your Personal Software 
dealer to show you. To locate your nearest dealer, 
contact l'ersonal Software, Inc., (408) 745-7841, 592 
Weddell Dr, Sunnyvale, CA 94086. 


See us at NCC booth 48 and 49. 


BYTE Мау 1980 167 
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Listing 1 continued: 0533: C2A7 65 14 ADCZ  DPTL | UPDATE DATA ADDRESS 


0534: C2A9 B5 14 STAZ  DPTL 
0473: C2ar 18 SERB CLC 2 FLAG=1 WEANS EHHDR 0535: C2AB 90 ge ВСС кос» 
0474: С2АҒ 60 RTs 0536: C2AD Е6 15 INCT INCZ ОРТН 
0475: C259 28 SUCC PLP RESTOHE INTEHHUPT 0537: C2AF AS ЧЕ NOCW LOAZ  ENDH IF TARGET GREATER 
0476: C251 А5 17 І0А2 МІТН ALTERNATE IN USE? 0538: C2D1 C5 15 CMPZ OPTH THAN END 
0477: C253 Ғй BO DEQ KOCU NO 0539: C2R3 FØ 93 DEQ CONT 
0478: C255 AS 07 LDAZ LEN YES , UPDATE ALTERNATE #540: C285 BØ 09 PCS SETU 
0479: C257 18 CLC 0541: C287 60 SRET АТЫ THEN RETURN 
0480: C258 FA B6 CEQ INCA 00 MEANS 197 0542: C208 AS 1Е CDNT LDAZ ENDL 
0484: С25^ 65 16 ADCZ ALTL 8543: C2BA C5 14 CMPZ  OPTL 
0482: C25C B5 16 STAZ ALTL 0544: C2DC ЕВ #2 nea SETU 
0483: С25Г 90 B2 ВСС MOCU 0545: С2ПЕ 90 F? ncc SRET 
0484: C268 EG 17 INCA INCZ ALTH 0546: С220 А2 01 SETU LDXIM $21 CLSE PREPARE FOR MEXT SECTOR 
0485: C262 18 касо0 CLC 8547: C2C2 85 01 SLUP LDAZX DSTK MOVE THACK/SECTOH ГО 
0486: C2463 A9 FF LDAIM SFF 2 FLAC=@ MEANS СООО READ 0548: C2C4 95 03 STAZX BLTK ГАСК\АНО LINK 
2487: C265 69 BTS 0549: C2C6 R5 05 LOAZX FLTK MOVE FORWARO LINK 
0488: 0550: C2CB 95 01 5ТА2Х DoTK TD THACK/SECTOH 
#489: IN : BEAD A ГҮТЕ AND CHECK FOR CUT OF SECIOR 8551: C2CA CA OEX 
0490: 8552: СӘГВ 10 FS CPL SLUP 
0491: C266 AD 0g СС ІМ LDA RDST DATA READY? 0553: C2CD 30 СВ OMI 5x5 UNCONDITIONAL 
0492: 269 4A (5НА 0554: 
0493: C26^ ВВ BN neS INQ YFS READ IT 8555: W3EX : WHITE A SECTOR 
0494: C26C AD 02 СС LDA SECT СЕТ SECTOR ҒНОМ CONTROLLER 0556: 
0495: C26F 29 ЯҒ ANDIN S$gF 0567: C2CF 20 ПА СВ WSEX JSR PREP PREPARE DHIVE 
0496: C271 C5 02 CMPZ  DSEC STILL RIGHT ONE? 0558: C2D2 АВ ØB BCS wsQ ERROR EXIT 
0497: C273 FA F1 nEQ IN YES 0559: C2n4 A9 01 LDAIM 501 
0498: C275 А9 03 LOAIM FLNKSC EMPTY SECTOR 0564: C2D6 2C 03 CC nIT DVST WRITE PROTECT ON? 
0499: C277 38 SEC ERHCH FLAG 8561: C2D9 00 02 BNE WSR NO 
4508: C278 64 RTS 0662: C2DB 38 ERRO SEC 
0501: £279 AD 01 CC INQ (ОА ВОТА СЕТ ^ БУТЕ 0563: С20С 68 450 HTS 
0502: С27С 18 CLC 0564: С200 20 57 C1 WSR JSR rRE COMPUTE CHECKSUM 
0503: C27D 60 RTS 0565: С2ЕЙ 85 ØB STAZ  CKSL SAVE IT 
0504: 0566: С2Е2 А5 18 LDAZ ТРХН 
0505: 0567: С2Е4 B5 ЙС STAZ CKSH 
0506: 0568: С2Е6 А9 ҒҒ LDAIM SFF FILL CHAR FOR ЦЪНТ 
0527: SECTION 3 WHITE ROUTINES 0569: C2E8 80 P2 CC STA FILL 
0508: 05780: 
0509: 0571: С2ЕВ 08 PHP SAVE INTEHRHUPI STATUS 
0510: 0572: С2ЕС 28 47 C1 JSR СТУС FIND SECTOR 
0511: SAVX : SAVE А FILE CN DISK 9573: С2ЕҒ 80 37 ncs WERH 
0512: 0574: C2F1 BD B4 ГС STA WPLS START TRANSMITTER 
0513: C27E ^9 00 SAVX LDAIM ZERO 0575: С2Ғ4 А2 10 LDXIM %10 
0514: С288 85 03 STAZ PLTK CLEAR AACK LINK 0576: C2F6 A9 OB LOAIM $97 
0515: C282 B5 04 STAZ  RLSC 0577: C2F8 2й 63 СЗ WSS JSR пит WRITE LEADEH 16 X 40 
0516: C284 А2 91 LOXIM $21 8578; C2FB CA DEX 
9517: C286 E5 01 KLUP LDAZX DSTK COPY THACK/ SECTOH 8579: C2FC DØ FA ГМЕ М55 
0518: C288 95 AD STAZX PSTL TG POSTAMBLE Б 0580: C2FE А9 FB LDAIM SFA 
0519: C20A 95 05 STAZX FLTK FORWARD LINK 0581: C309 20 63 C3 JSH вит SEND SYNC 
0520: C2BC CA DEX 0582: C303 B5 01 WST LDAZX OSTK WRITE 16 BYTE HEADER 
0521: C2BD 10 F? EPL KLUP 0583: C305 20 63 C3 JSR пит 
9522: C28F 20 4C C3 5Х5 JSR FWDC CALC FORWARD LINK 0584: C398 EB ІМХ 
0523: C292 28 2R C3 JSR LNTH CALC LENGTH 0585: C309 ЕЙ BA СРХІМ S@A 
0524: C295 А5 14 LDA CPTL MOVE DATA PTH 0586: C300 DØ F6 BNE WST 
0525: C297 85 08 STA TCTL TO TARGET 0587: С300 Аб 07 (0Х2 (ЕМ СЕТ LENGTH 
0526: С299 А5 15 LDA DPTH 0588: C30F АЙ 00 LDYIM $99 
0627: C29B B5 09 STA TGTH 0589: C311 R1 14 WSU LDAIY OPTR WRITE DATA 
0528: C29D 28 CF C2 SXT JSR WSEX WRITE A SECTOR 0590: C313 20 63 сз JSR OUT 
0529: С2АЙ BØ 39 BCS ERARO 0591: C316 CB INY 
0530: C2A2 AS 07 LOAZ LEN СЕТ LENGTH 0592: C317 СА DEX 


8531: С2А4 ЕВ 07 REQ INCT 00-100 
0532: С246 18 GLG Listing 1 continued on page 170 


BASIC Compiler. with тғ5-50 Basic 


Compiler, your Level Il BASIC programs will run at 
record speeds! Compiled programs execute an 
average of 3-10 times faster than programs run 
under Level l. Make extensive use of integer 
operations, and get speeds 20-30 times faster 
than the interpreter. 

Best of all, BASIC Compiler does it with BASIC, 
the language you already know. By compiling 
the same source code that your current BASIC 
Interprets, BASIC Compiler adds speed with a 
minimum of effort. 

And you get more BASIC features to program 
with, since features of Microsoft's Version 5.0 
BASIC Interpreter are included in the package. 
Features like the WHILE . . WEND statement, long 
variable names, variable length records, and the 
CALL statement make programming easier. An 
exclusive BASIC Compiler feature lets you сай 
FORTRAN and machine language subroutines 
much more easily than in Level Il. 


Simply type in and debug your program as | 


usual, using the BASIC interpreter. Then enter a 
command line telling the computer what to 
compile and what options to use. 

voila! Highly optimized, Z-80 machine code 
that your computer executes in a flash! Run it now 
or save it for later. Your compiled program can be 
saved on disk for direct execution every tíme. 

Want to market your programs? Compiled ver- 
sions are ideal for distribution? You distribute only 
the object code, not the source, so Med genius 
stays fully protected. 

BASIC Compiler runs on your 
TRS-80 Model | with 48K and disk 
drive. The package includes 
BASIC Compiler, linking loader 
and BASIC library with complete 
documentation. $195.00. 


MORE 


FROM 


"Microsoft royalty information for 
the sale of programs compiled 
with BASIC Compiler is available 
from Microsoft. 


a, F 
= 


MICROSOFT 


ajild АВ run 


muMATH Symbolic Math System 


expands your TRS-80 beyond the limits of numeri- 
cal evaluation to a much higher level of math 
sophistication. 

Symbolic mathematics is muMATH's power. For 
the first time, algebra, trigonometry, calculus, 
integration, differentiation and more can be per- 
formed on a system smaller than an IBM 370. And 
in a fraction of the time you could do them 
manually. 

Yet for all its power, muMATH is simple to use. 

To perform a differentiation you could enter: 
?DIF (A*X T 3 + SIN(X 1 2).X): 

In almost no time, the computer would reply 
with: @2°X COS(XT 2) + 3'A'X 12. 

Or to add fractions: 21/3 + 5/6 + 2/5 + 3/7; 

The instantaneous answer: 419/ 210. 

Or to perform a more difficult trigonometric 
expansion you enter: SIN(2'Y)' (A'COS(X)13—COS 
(3* X) + SIN (Y)* (COS(X - Y - #Pl) — COS(X—Y)); 

Just a few seconds later, the computer replies: 
MASIN COSA COS(Y). 

muMATH has virtually infinite precision with full 
accuracy up to 611 digits. 

If you use math, you'll find countless ways to save 
time and effort with muMATH. № a professional 
tool for engineers and scientists. A learning tool 
for students at any level from algebra to calculus. 

And if you want to expand your capabilities 
even beyond the standard muMATH, the option is 
open. пи МР, the programming language іп 
which muMATH is written, is included in the muMATH 
package. A superset of the lan- 
guage LISP, muSIMP is designed 
especially for interactive symbolic 
mathematics and other artificial 
intelligence applications. 

muMATH and muSIMP were 
written by The Soft Warehouse, 
Honolulu, Hawaii. Priced at $74.95, 
the package includes muMATH, 
musSIMP and a complete manual. 

If requires a Model ! TRS-80 with 

32K and single disk. rnuMATH 

Em for the Apple ІІ Computer will 
be available later this year. 


Ғғ 


KL 


Circle 100 on inquiry card. 


You can buy muMATH and BASIC Compiler at computer stores across the country that carmy Microsoft 
products. if your local store doesn't have them, call us. 206-454-1315. Or write Microsoft Consumer 
Products, 10800 Northeast Eighth, Suite 507, Bellevue, WA 98004. 
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Listing 1 continued: 0654: 


0593: C318 pg F? НЧЕ WSU 8655: 

0594: СЗЛА АЙ 14 LDYIM $84 0656: SECTION 4 KEYBOARD CONTROL ROUTINES 
8595: C31C п5 dn WSV LDAZX CKSL WRITE CHECKSUM Б POSTAMBLE 2657: 

g596: C31F 28 63 СЗ JSH nuT 9658: 

0597: C321 EB INX 0659: 

8598: C322 ВВ DEY 86698: SAVK : ENTRY TO WRITE FILE 

0599: C323 DØ F? ПМЕ WSV 0661: ENTER THE FOLLOWING VIA КІМ: 
0600: C325 2B PLP RESTORE ТМТЕННУРТ 0662: BEGINNING ADDRESS 14,15 
06014: 0663: ENDING ADDRESS 1E, 1F 
0602: C326 18 CLC 8664: EXECUTION ADDRESS 19, 1А 
0603: C32? 60 RTS 8665: DRIVE/ TRACK/ SECT DR 1C, 1D 
0604: C328 28 МЕАН PLP RESTORE INTERRUPTS 0666: FILE TYPE ЙА 

0605: C329 38 SEC 8667: 

0606: C32A 4B ATS 0668: C36E 20 B5 СЗ SAVK JSR INTCVT INIT ANO CONVERT 
0607: 0669: C371 ВВ 15 pcs KERR ERROR 

0608: LNTH : COMPUTE LENGTH AND FIND LAST FLOCK 0670: C373 20 7E C2 JSR SAV X WRITE FILE 

0609: 8671: C376 ВВ 10 acs KERR 

0610: C32B А5 1E LNTH LOAZ ENOL SUBTRACT TARGET 0672: C378 26 98 C3 LAST JSR CVTDEC CONVERT D/T/S 
0611: C320 38 SEC 0673: C37B 4C АҒ 1C KIMQ JMP STRT RETURN TO KIM 
0612: СЗ2Е E5 14 SBCZ PPTL FROM ENO 0674: 

0613: C330 85 07 STAZ LEN TO GET LENGTH 0675: LODK : READ A MEMORY FILE 

0614: C332 A5 1Е LDAZ . ENDH Й676: ENTER THE FOLLOWING 

0645: C334 Е5 15 5862  DPTH LAST BLOCK? 8677: ORIVE/ TRACK/ SECTOR 1C: 1D 
0616: C336 FE AS PEQ LQ YES 0678: ALTERNATE TARGET DH S 16,17 
8617: C338 А9 00 LDAIM 520 NC THEN (ЕМСОІН 107 0679: 

0618: C33A 85 07 5ТА2 LEN 0680: C37E 20 P5 СЗ LODK JSR INTCVT INIT ANO CONVERT 
0619: C33C 60 RTS 0681: C3B1 Bg 95 · RCS KERR 

0628: C330 Еб 07 LQ INCZ LEN 0682: C383 20 89 C1 JSB LODX REAO FILE 

0621: C33F 85 15 STAZ FLTK LAST BLOCK 0683: C386 90 FO ССС LAST SHOW LAST THK/SECTOR 
0622: C341 85 06 STAZ FLSC CLEAR FORWARD LINK 0684: 

0623: C343 А5 19 LDAZ EXCL 0685: C388 85 ҒА KERR STAZ  PNTL ERHOH CODE TC OISPLAY 
9624: C345 B5 gn STAŽ РЫТЬ MOVE EXECUTION ADOHESS 8686: C38A A9 FF LDAIM SFF ERHOH FLAG 

8625: C347 AS 1A LOAZ  EXCH 0687: C38C 85 FB STAZ PNTH 

8626: C349 85 ØE 5ТА2 РЫТН 82688: C38F ОЙ EB BNE KIMO 

Ø627: C34n 6g ATS 0689: 

0628: 0697: CVTDEC : CONVERT TRACK/SECTCR FOR DISPLAY 
g629: FWDC : CALCULATE FORWAHD LINK. ASSUMES 0691: 

06398: FLTK «CURRENT TRACK 0692: C390 А9 ҒҒ СУТОЕС LDAIM ФҒҒ ZERO COUNTE? 
0631: 8693: C392 85 FB STAZ PNTH 

8632: C34C AS B6 Fwoc LDAZ FLSC CET CURRENT SECTOR 8694: C394 А5 01 LDAZ  DSTK СЕТ fHACK # 

0633: C34E C9 08 CMPIM 508 FIND NEXT ALTEHNATE 0695: C396 29 3F ANOIM TRKMSK ТСМОНЕ OHIVEZ 
0634: C350 FA ВС BEQ FR IF NOT 8 0696: C398 38 SEC 

0635: C352 пй 04 ncs FQ CR 9 0697: C399 E6 FB 159 ІМС2  PNTH 

0636: C354 69 02 ADCIM $92 THEN ADO 2 0698: C39Pp E9 BA ӨПСІМ SBA OIVIDE ПҮ 12 LOOP 
0637: C356 Ой 88 nNE FS UNCONDITIONAL 8699: C39D DØ FA ncs 1.50 ГНАМСН КП BORROW 
0638: C358 Еб 15 FQ INCZ FLTK NEXT THACK 0700: C39F 69 BA ADCIM S@A HEMAINOEH IN A 
0639: C35A А9 BB LDAIM 500 FIRSI SECTOR 0701: C3A1 48 PHA 

0640: С35С ЕЙ 02 REQ FS UNCONDITIONAL 0702: C3A2 А5 02 LOAZ MSEC CONVERT ALTERNATE ГО 
0641: C35 А9 81 FR LOAIM $91 0723: C3^4 4A LSHA 

0642: C369 85 06 FS STAZ FLSC NEXT SECTOR 0704: C3^5 9A 02 RCC KSS TO SEGUENTIAL SECTOR 
0643: C362 60 RTS 0705: C3A? 69 04 ADCIM $04 ADO 4 + CARRY 
0644: 07046: Г3/9 B5 ҒА 4217 STAZ PNTL SAVE 

0645: QUT : SENO А ПҮТЕ WHEN USHT IS HEADY 07907: СЗАВ 68 PLA 

0 646: 0708: CBAC ЙА ASLA 

0647: C363 48 QUT PHA 0799: C3AD ЙА ASLA 

4648: C364 AD 00 CC  OUTQ LDA HDST USRT READY? 0710: C3AE ВА ^SLA 

0649: 7367 10 ЕВ RPL ойто МО, МАТТ 0714: C3AF ЙА ASLA 

8658: C369 68 PLA 0712: C308 05 FA nRAZ  PNTL MERGE TRACK 158 
8651: C364 ВП 01 CC STA WDTA SEND A RYTE 8713: C3n2 85 ҒА STAZ PNTL WITH SECTOR 

0652; С360 68 HTS 0714: C3R4 68 RTS 


0653: Listing 1 continued оп page 172 


МЕЕСО 


PROUDLY 


T 


Sm 
COLUMNS 


Шама CCo 
febr denk 


$1695 (available May/June '80) 


СВМ"" 8050 DUAL DRIVE FLOPPY DISK 


The CBM 8050 Dual Drive Floppy Disk іп an enhanced ver- 
sion of the inteliigent CBM 2040 Disk Drive. The CBM 8050 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as nearly one meg- 
abyte of online storage capacity. The CBM 8050 supplies 
relative record files and automatic diskette initialization. It 
can copy atl the files from one diskette to another without 
copying unused space. The CBM 8050 also offers improved 
error recovery and the ability to append to sequential files. 


HARDWARE SPECIFICATIONS 

Dual Drives 

Two microprocessors 

974K Bytes storage on two 5.25" 
diskettes (88) 

Tracks 70 

Sectors 17-21 

Soft sactor format 

ІЕЕЕ-488 interface 

Combination power (green) and 
error (red) indicator lights 

Drive Activity indicator lights 

Disk Operating System Firmware 
(12K ROM) 

| Disk Buffer (4K RAM) 


NEECO 


679 Highland Ave. 


Needham, МА 
02194 


Circle 101 for microamerica 


FIRMWARE 

DOS version 2.0 

Sequential file manipulation 

Sequential user files 

Relative record files 

Append to sequential files 

Improved error recovery 

Automatic diskette initialization 

Automatic directory search 

Command parser for syntax 
validation 

Program load and save 


Mon-Fri 9:30-5:30 
MasterCharge & 
Visa Accepted 


(617) 449-1760 


Telex: 951021 


COMMODORE'S NEW 8000 
iNTRoDUCES SERIES (во column) COMPUTERS 


СВМ"" 8000 SERIES BUSINESS COMPUTERS 


The new Commodore 8000 series computers offer a wide screen 
display to show you up to 80-character {ines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper- 
ating System with expanded functional capabilities. You can use 
BASIC on the 8000 computers in both interactive and program 
modes, with expanded commands and functions for arithmetic, edit- 
ing, and disk file management. The CBM 8000 series computers are 
ideally suited for the computing needs of the business marketplace. 


SCREEN 
2000 character display, organized 
into twenty-five 
80-column lines 
64 ASCII, 64 graphic characters 
3 x B dot matrix characters 
Green phosphor screen 
Brightness control 
Line spacing: 1% in Text Mode 
1 in Graphics Mode 
KEYBOARD 
73-Кеу typewriter style keyboard 
with graphic capabilities 
Repeat key functional with 
all keys 
MEMORY 
CBM 8016: 16K (15359 net) 
random access memory (RAM) 
CBM 8032: 32K (31743 net) 
random access memory (RAM) 
POWER REQUIREMENTS 
Volts; 110V 
Cycles: 60 Hz 
Watts: 100 


SCREEN EDITING 

CAPABILITIES 

Full cursor control (up, down, 
right, left) 

Character insert and delete 

Reverse character fieids 

Overstriking 

Return key sends entire line to 
CPU regardless of cursor 
position 

INPUT/OUTPUT 

Parallel port 

IEEE-488 bus 

2 cassette ports 

Memory and 1/О expansion 
connectors 


FIRMWARE 

24K or ROM contains: 
BASIC (version 4.0) with direct 
(interactive) and indirect 
(program) modes 

9-digit floating binary arithmetic 

Tape and disk file handling 
software 


The 8000 Series will be available May/June '80 


Model 8016 
$1495 


| wae а 


Available June/July 


$395 


Model 8032 
$1795 


2040 Dual Floppy 
$1295 


CBM™ IEEE MODEM | 


SPECIFICATIONS 

“Full or half duplex operation 

*300 bits per second 

"Standard IEEE 488 interface 

"Switch selectable originate, off, 
answer-full duplex, test, half duplex 

"Visible indicators are transmit data, 
receive data, carrier ready, test 

*Frequency shifted modulation 

*Bell 103/113 compatible 


"Execeptional performance - 
even on noisy phone lines" 


"СВМ is a registered trademark of Commodore. All prices and specifications are subject to change without notice. 


MICROAMERICA DISTRIBUTING 


"Nationwide distributors of Computer Equipment" 


21 Putnam Street 
Needham, MA 
02194 


Circle 102 for NEECO 


(617) 449-4310 
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Listing 1 continued: 


0715: 

0716: 

0717: 

0718: 

0719: C3B5 28 18 
6728: 

0721: C3RB АБ 10 
0722: C3BA 29 OF 
0723: C3nc C9 ВА 
0724: C3RE BB 3D 
0725: 

0726: СЗС@ C9 15 
0727: C3C2 90 08 
0728: C3r4 38 
0729: C3C5 Е9 95 
9738: С3С7 ВА 
0731: C3CB8 69 01 
0732: C3CA DA 41 
9733: C3CC ВА 
0734: C3CD 85 ge 
0735: C3CF А5 1Г 
0736: C3D1 ДА 
0737: C3D2 4A 
0738: C3D3 ал 
8739: C3D4 4A 
8748: C3D5 C9 ВА 
7741: C307 ПВ 23 
8742: C3D9 B5 01 
2743: 

0744: C3DB A5 1C 
0745: C3DD 29 OF 
0746: C3DF B5 1C 
0747: C3E1 ВА 
0748: C3E2 ЙА 
A749: C3E3 18 
Й75Й: C3E4 65 if 
0751: C3F6 ØA 
8752: C3E?7 65 01 
0793. СЗЕ9 79 253 
8754: C3EB РВ ЯҒ 
0755: СЗГП 85 01 
8756: C3EF А5 1^ 
8757: C3F1 29 FØ 
8758: C3r3 C9 40 
0759: C3F5 80 15 
8768: C3F? ØA 
0761: C3TB ØA 
0762: C3F9 B5 08 
0763: C3FB 69 
0764: 

0765: СЗҒС A9 02 
8766: C3FE 60 


2767: 
ALTH 0017 
BLNKSC 922683 
CDR C3CD 
СКБЕС C11F 
CONT C208 


CA 


CVTBIN : CONVERT DECIMAL DHIVE/ THACK/ SECTOR 
TO INTERNAL FORMAT 


INTCVT JSR 


CVTBIN LOA 
ANDIM SCTMSK EXTRACT SECTOR 


INITDV INIT AND CONVERT 


TSSA 
CMPIM SOA 
BCS INVS 


VALID? 
NO 


CONVERT ІТ TO ALTERNATING SECIDA 
CMPIM $65 


гоч 
CDR 


ECC 
SEC 
SBCIM 
ASLA 
ADCIM 
BNE 
ASLA 
STAZ 
LDAZ 
LGRA 
LSHA 
LSHA 
LSHA 
CMP IM 
DCS 
STAZ 


MULTIPLY HI 


INVS 


LDAZ 
ANDIM 
STAZ 
ASLA 
ASLA 
CLC 
ADCZ 
ASLA 
ADCZ 
CMP IM 
ВС5 
STAZ 
LDAZ 
ANDIM 
CMPIM 
pcs 
ASLA 
ASLA 
STAZ 
RTS 


LDAIM 


THEEND RTS 


ALTL 
BLSC 
CKPH 
CKSH 
COPPL 


2016 
0204 
081П 
gear 
C1A1 


сов 
$05 


501 
CDR 


DSEC 
TSSA 


SOA 
INVS 
DSTK 


LESS THAN 5? 
YES 


VINUS 5 
MULTIPLY PY 2 
ADD 1 
UNCONDITONAL 
"ULTIPLY BY 2 

SAVE SECTOR 

CET HIGH MYPBLE 


VALID? 
NO 
SAVE LOW ORDER TRACK f 


ORDER TRACK ПУ 19 


OTSA 
SOF 
FIOR 


HIDR 


OSTK 
TRKLMT 
INVS 
DSTK 
CTSA 
SFO 
540 
INVS 


DSDA 


502 


ALTP 
BLTK 
CKPL 
CKSL 
са 


CLEAR DRIVE # 
SAVE 
NULTIPLY РТ 4 


ADD ONCE (5X) 
MULTIPLY BY 2 (19X) 
ADD LOW ORDER 


CET DHIVE # 


INVALID SECTOR 


0016 ПАОРАМ CØCD 
0003 СОЧ £C 3CC 
gg1c CKPT gg1c 
SEER CLUP C22F 
С17В САС C157 


CHOR 
CTKH 
CX 
DELA 
RISKMS 
ПОРТА 


РАТН 
PSTL 
RDS 
ПЕТА ІС 
ЯЪЕХ 
SCTBIT 
SEHR 
SLUP 
ST ARTR 
STPI 
SWIT 
TOTH 
TJX 
ТРХН 
WDTA 
WHTBIT 
WSS 
2ЕНС 


001Е 
0412 
(>ГУЕ 
CABS 
0000 
0014 
0117 
001С 
001Г 
281A 
0006 
C368 
C028 
C14? 
C266 
С279 
9002 
C266 
C32n 
C33n 
С12С 
C247 
C2AF 
Caco 
В ҒВ 
РОО 
£457 
Cgn1 
C1AA 
0010 
С24Е 
C2C2 
C144 
СБР 
COE? 
0009 
1705 
0018 
CC21 
0048 
С2ЕВ 
0000 


HEDLEN 
INCA 
INTCVT 
КЕНН 
Kio 
LODK 
LSG 
"OFF 
NEND 
MOSEC 
СУВОМ 
PNTL 
RCNT 
RDTA 
ROK 
SAVEP 
SCTMSK 
SETL 
SOUT 
STEPIN 
STPO 
SXS 
TCTL 
TKIN 
TRKLMT 
WERH 
WSEX 
WST 


000Ғ 
0013 
ГВЕЕ 
C13E 
DTE 
ПВГ 
0000 
2093 
#0 1Е 
2019 
0005 
BABA 
сй22 
BOBA 
С268 
30% 
C388 
,2%%9 
ЗЕ 
С399 
гСӣ6 
C198 
GIES 
gg94 
ОЙҒА 
0016 
ССЯ1 
C1E6 
0010 
0 ФҒ 
СЙ?Ғ 
2094 
9018 
CB76 
C260F 
0008 
сйай 
0023 
C328 
C2CF 
C383 


FWDC 
DTLUPA 
HIDR 
INCT 
INTLUP 
KIMDDS 
LAST 

| OOX 
LUUP 
MON 
NOAL 
сита 
РСН 
РНЕР 
HDHT 
HEAD 
HQ 
SAVK 
SECT 
SETU 
SHET 
STIMER 
STHT 
SXT 
TGTP 
TKOT 
TAKMSK 
WPLS 
WSQ 
WSU 


2010 
СЗЕВ 
С210 
C283 
04015 
Ø BCF 
0002 
cao 
С ”6 
C18g 
C358 
Cc34c 
С14Г 
291^" 
C2AD 
C8 1^ 
СВОИ 
C378 
С189 
с@86 
ССй5 
С213 
C364 
gg 9 
СЙВА 
C1C6 
С1СВ 
C108 
C36E 
ccga 
cac? 
ran? 
7182 
4САҒ 
C290 
0008 
C838 
OO3F 
Ccp 
C2DC 
C311 


MILSEC 
ІТНБІТ 
коса 
DUT 
PCL 
PSTH 
RDS Г 
READER 
RAST 
SAVX 
SEEX 
SKEH 
STAHT 
STPBIT 
SUCC 
SYNC 
THEENO 
TOUT 
TSSA 
WPROT 
WSH 
WSV 


9811 
C398 
C188 
C199 
6014 
C895 
0991 
cC93 
C2DB 
ccaa 
С35Е 
С21Е 
C158 
СТЕС 
C918 
C3FC 
C376 
70077 
С”РВВ 
0470 
0444 
262 
C363 
A BEF 
00йЕ 
cca 
0205 
CC84 
С2?Е 
С968 
С246 
С131 
0828 
С258 
ccag 
СЗЕЕ 
1787 
00 10 
0001 
С200 
С31С 
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Listing 2: Cross-reference table for the symbols in listing 1. 


SYMBOL 
ALTH 
ALTL 
ALTP 
ГАОРНМ 
РЕМКУС 
ПЕС 
BLTK 
гой 
СОЯ 
СКРН 
CKPL 
CKPT 
CKSEC 
CKSH 


DRIV 
DRVMSK 
ГАУТСТ 
ns 
DSDR 
NSEC 
NSTK 


NTSA 
nTSL 


DEFINED 
43 


REFERENCES 
438 476 
441 481 
232 
498 
515 
432 514 
pe 
732 
332 338 
330 346 
343 
467 56? 
459 464 
462 
539 
374 
346 
463 564 
245 248 
147 175 
262 272 
263 271 
124 
125 672 
337 358 
451 456 
275 
159 168 
188 310 
312 
252 
223 
280 
331 448 
329 442 
612 
453 589 
236 
153 156 
279 
253 283 
246 762 
230 296 
172 233 
550 582 
744 756 
158 161 


484 
482 


548 


565 


256 
179 
281 


447 
445 


376 
378 
694 


166 


595 


188 


526 
524 


428 
422 
742 


278 


184 


536 
533 


496 
426 
758 


185 


538 
534 


782 
317 
755 


256 


615 
543 


734 
547 


DVLUP 
DVST 


ENDH 
ENDL 
ГАЯ. 
FRRD 
FXCH 
EXCL 
FFTIME 
FILI 
FLSC 
FLTK 
FQ 

FR 

FS 
FTYP 
FWDC 
СОАТ 
СЕТР 
СТКХ 
СТІШРА 
СТІМРВ 
СТ5С 
HEDLEN 
HIOR 
HLUP 
IN 
INCA 
INCT 
INITOV 
INQ 
INTCVT 
INTLUP 
INVS 
INVSEC 
KERR 
KIMDDS 
K IMQ 
KLUP 
KS& 
LAST 
LEN 


LNTH 
LODK 
LODX 
LOOP 
t.Q 

LS 

1. JUP 
МТІ БЕС 
MISS 
MOFF 
MDN 
"TRBIT 


e16 
142 
569 
537 
542 
213 
529 
625 
623 
209 
569 
371 
373 
635 
634 
63? 


126 
443 
145 
284 
328 
322 
489 
341 
746 
435 
415 
489 
231 


493 
668 
134 
724 


669 


688 
521 
704 
683 
333 
620 
523 


122 
199 
616 
699 
201 
196 
293 


167 
304 


219 
152 


614 


610 
300 


318 


375 
377 


640 


522 


393 


572 
750 


420 


680 
741 


671 


379 


308 


155 211 243 274 395 


622 632 642 
519 549 621 638 


427 431 458 497 


754 759 


681 


478 538 587 613 618 


682 


Listing 2 continued on page 176 


Canned Programs are Only a Beginning. Pre- 
programmed disks and cassettes are a terrific way 
to get started in micros. But they're just a start. 
The best thing about owning a computer is pro- 
gramming it. Yourself. 
University Software makes 
it easy. Using compact, 
easy-to-understand 


Microsoft BASIC, Jr A 
University Software has b Mr, 
selected the best work "Ys M 
of scores of different 
authors to create this ар. 
spiral-bound, five-volume == 
set of the programs you E 
most want to have. АП c -— | 
ou have to do is sit Е-_1 
imm at the keyboard == 
and enter them. -— 
Software for People.The E i 
problem with BASIC as a == 


language is that it was de- 
veloped on timeshare and 
other large capacity 
computers. But Microsoft BASIC was specifically 
designed to run on micros; it's fast, it's simple, 
and memory requirements are minimal. 

All the programs in the University Software set 
were written on micros, for micros. If you own a 
TRS-80, Apple, Texas Instruments, Atari, Com- 
modore PET, Sorcerer, or Ohio Scientific micro, 
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University Software gives you 


these programs were designed to work right — 
the first time — on your machine. 

What's more, they're programs you can use. 
The Small Business text contains programs to 
help you look at interest rates every possible way, 
a materials inventory program, a touch typing 
course and a small business accounting system. 
But that's only the beginning. Among the Educa- 
tion and Scientific programs, you'll find a speed 
reading course, a President's quiz, a math educa- 
tion program, and programs to help you learn 
English and build your vocabulary. The two vol- 


А University Software Sampler 


Here is a small sample of the programs you'll get in each 
of the five University Software volumes. 


HOME & ECONOMICS -$24.95 

Тех! Editor: Compose and correct 
our nates, letters, invoices. 
itilities: Electric, water, phone, gas 

and trash bills control. 

Temperature Cantersion; Lets you 
convert different lemperature units. 
Ети! Calendar: Returns the day of 
the week for a given date. 

Ќосев Book: Sels up recipes un cas- 
selle гаре. 

Секте Асем: Checkbook analysis. 
„«„ Plus 9 more! 


FUN & GAMES Volume 1 —$14.95 
Space Race: You command Federation 
rading Ships in the Asteroid Belt. 
Mastermind: Players attempt to figure 

out one another's cambinations. 
Combat: Battle game employing 
numbered board on screen. 
Binrlhytitm: Physical, emotional and 
intellectual patterns. 

Merchant of Venus: Make money in 
outer space. 

... Plus 10 more! 


FUN & GAMES Volume И -$14.95 
Blackjack: The famous card game. 
World War ШІ: War game. 

Bridge: Deals four hands on screen. 


Act now for your FREE BOOK 


You can order each of these 
volumes separately NOW 
through Folio Books. But if you 
call today and order the entire 
set, we'll include Microsoft 
BASIC, a standard introductory 
guide to the use of the language 


Battlestar Galactica: You have to reach 
Earth passing many Cylon stations. 
«aa Plus 17 more! 


EDUCATION & SCIENTIFIC-$34.95 
Astronomical Computations: Compute 
the positions of the planets; draw 
orbits. 

Pythagoremt Theorem: Review geum- 
сіту theorems. 

Word Search: Spelling puzzle. 
Quantum Chemistry: Compute quan- 
tum numbers of an atom. 

Program Manager: Load and run mul- 
tiple programs. 

... Plus 21 more! 


SMALL BUSINESS —$49.95 
Mortgage Analysis: Outputs loan 
tables. 


Distributions Mapping: Maintains li- 
brary of distribution functions. 
Billing System: Creates and manages 
data ү containing bills. 
Investment Management: Analysis of 
stocks, funds, debentures, real estate. 
Small Business Accounting: Posts in- 
come and expenses, prints trial bal- 
ance; chart of accounts. 

Tax: Federal Income and Е.1.С.А. 
taxes. 

„+. Plus 22 more! 


by Ken Knecht absolutely FREE. 


Offer expires [ине 30, 1980 


105 Microsoft programs. For less than a buck and a half apiece. 


umes of Fun & Games programs offer a total of 35 
games and graphics to challenge every level of 
skill. Finally, the Home & Economics text con- 
tains the programs you need to help you manage 
your life more efficiently —an appointments 
calendar, metric conversions, and programs to 
help you balance your checking account and 
budget the family income. 


Do Your Pocketbook a Favor. It's this simple: if 
you input your own programs, you save money. 
Lots of money. Preprogrammed cassettes and 
disks nowadays cost anywhere from $10 to up- 
wards of $50. And if the program you want is not 
available in a format for your computer, you're 
just flat out of luck. 

If you buy the entire set of University Software 
programs, on the other hand, you get 105 pro- 
grams for $139.75—about $1.33 each. Plus, there's 
a conversion appendix in the back of each volume 
to help you convert any Microsoft BASIC pro- 
gram written on one computer to run on yours. 


T 


му а 
b 


Do Yourself a Favor. To really master and under- 
stand your computer, you can't be content to sit 
back and let it do all the work. You've got to roll up 
your sleeves and accept the challenge to your own 
creativity. LIniversity Software programs will help 
you run your life. And they'll help you grow. 
You can order any of the University Software 
volumes separately, but if you act now and order 
the entire set, we'll include Ken Knecht's Mic- 
rosoft BASIC, a complete introduction and tutorial 
book on programming in Microsoft BASIC, 
FREE! It’s yours—a $10 value— just for ordering 
the whole University Software set at one time. 


Circla 103 on inquiry card. 


We'll jump right on your order. There's only one 
place you сап get the entire University Software set 
shipped directly to you almost as soon as you call: 
Folio Books. We are specialists in computer books 
for micro and mini computers, and honestly be- 
lieve that University Software is the finest set of 
application Microsoft programs available to the 
general public. 
Call us today. Do it for yourself. 


ORDERING INFORMATION: Call toll-free 
(800) 423-4864, M-F 9-5 p.m. Pacific Time. Mail 
order: include name, address and telephone. M/C 
and Visa customers include: your name as it ap- 
pears on your card, card number, expiration date. 
All orders add $1.00 per volume for shipping and 
handling. California residents add 6% sales tax. 
We ship UPS or Parcel Post. Introductory offer: 
order 3 or more volumes and receive a 10% dis- 
count; order all 5 and we also pay shipping any- 
where in U.S.A. 


(800)423-4864 


In California call collect: (213) /95-5224 


University Software is available from 


Folio Books 


Р.О. Box 4100-H, Los Angeles, California 90041 
University Software Also Available at Lending Computer Stores Everywhere. 
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Listing 2 continued: 


TVA 
NEND 
NOAL 
NOCQ 
пасы 
ЧПБЕС 
сит 
nU TQ 
OVFL 
QVRUN 
PEH 
PEL 
PNTH 
PNTL 
PREP 
PSTH 
PSTL 
HCNT 
HDRT 
RDS 
ADST 
ROTA 
HEAD 
READER 
RETRIG 


SCTRIT 
SCTNKSK 
SECT 
ОЕЕХ 
JERH 
SETL 
SETU 
UKER 
SLUP 
SOUT 
СВЕТ 
ЭТАНТ 
STAHTR 
ӘТЕРІМ 
8ТІМЕН 
STPRIT 
ӘТРІ 
STPO 
STRT 
SUCC 
aWIT 
5Х5 
UXT 

u YNC 
TGTH 
TOTL 


158 
376 
444 
485 
537 
417 
647 
648 


424 
552 


157 


160 
181 
172 
673 
468 
249 
563 


487 
446 
444 


483 


581 


693 
706 
388 
626 
518 
470 
389 
395 
491 
581 


369 
21? 


679 
722 
494 
394 
182 


544 
429 


186 


527 
525 


583 


697 
712 
357 
624 
391 


648 


465 


599 


713 


392 


596 


396 


297 


ТСТР 
ТНЕЕ 
T JX 
TKIN 
ТКОТ 
TOUT 
TPXH 
TRKL 
TRKM 
TSSA 
WnTA 
WERR 
WPLS 
WPRD 
WRTD 
WwSEX 
WSQ 
WSR 
WSS 
WST 
WSU 
WSV 
ZERO 


ND 


MT 


SK 


Т 
ІТ 


"PCODE USAGE TABLE 


” 63 
ВСС 11 
Мт 1 

СМР 18 
DEX В 
ІМХ 5 
LOA 8 
МОР 3 
РГА 7 
вс 4 
STX 3 


ANDRESS MODE OCCURENCES 


AY 0 
ZY Ø 
IY 3 
NONE 362 


AX 
IM 
č 


0 
74 
97 


148 
183 
212 
345 
759 
234 


528 


Mu 


t- 
= 
79 
Pe YNN 2 UAAN> 
\л 


178 


292 
466 


423 


342 


358 
566 


695 


347 438 


ASL 
PIT 
CLC 
DEC 
INC 
ең 
LSR 
PHP 
ATS 
STA 
TYA 


448 513 


{Һ 


and commercial applications. 


4 
4 
4 
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HIGH PERFORMANCE 5-100 MOTHERBOARDS 
6 slot: $89 unkit, $129 assm 
12 slot: $129 unkit, $169 assm 19 stot: $174 unkii, $214 assm 


Ideal for use with the above enclosure. Unkits have edge connec- 
tors and termination resistors pre-soldered in place for easy 
assembly. Meets or exceeds IEEE S-100 specs; includes true active ter- 
mination, grounded Faraday shield between all bus signal lines, and 
edge connectors for all slots. 


LOOKING FOR MEMORY? 


Our boards are static, run up to 5 MHz, meet the IEEE S-100 stan- 
dards, low in power, and чы ез а 1 year warranty. Choose from 
unkit (sockets, bypass caps pre-soldered in place), assembled, and 
boards qualified under our high-reliability Certified System Compo- 
nent (С5С) program. 


Merry Nans Воль & Notes Undit Амт cc 
ЗК Econoram* ПА 5-100 $169 $189 6239 
16К Есопогат ХІУ 5-100 (1) $299 $349 $429 
16K Econoram X-16 §-100 $329 $379 $479 
16K Econoram ХША-16 — 5-100 (2) $349 $419 $519 
16K Econoram XV-16 H8 (3) $339 5399 ma 
16K Econoram 1Х-16 Dig Grp $319 $379 па 
24K Econoram VIIA-24 56-100 $449 $499 $599 
24K Есопогат ХША-24 — 5-100 (2) $479 $539 $649 
32K Econoram X-32 5-100 8599 5689 $789 
32K Econoram ХША-32 — 5-100 (2) $649 $729 $849 
32K Есопогат XV-32 H8 (3) $649 $749 mwa 
32K Econoram 1Х-32 Dig Grp $599 $679 mwa 
32K Econoram XI SBC/BLC гуа nva $1050 


————» Econom i$ а |гайсты Кай Godboul Electronic. 


(1) Extended addressing (24 address lines). Addressable on АК boundanes 

(2) Compatible: with all bank select system (Cromemco, Alpha Micro, Не), addressable an JK 
тлі» 

ІІ) Bank ыз opion foc amplementimt memory systerims pieis than bdh 


TERMS: Cal res add Lax. Allow 5* lor shipping, excess refunded, 
VISA’ Alastercharge" сай our 24 hour ordet desk at 
(315) 562-0636. COD OR with street address for UPS. Sale prices 
Wood through cover month of magazme: orher pnces are subject 
ta change without notice, 


Circle 104 on Inquiry card. 


This CPU card contains all the good Z-80 features of other boards, but also features full compliance 
with the proposed IEEE S-100 bus standards, provision for adding two EROMs for 4K to BK of on-board 
ROM (2716 or 2732 — not included with board), power on jump to any of 256 boundaries, on-board ful- 
ly maskable interrupts at port FE (hex) for interrupt driven systems, 2 or 4 MHz operation, power on 
clear that generates preset and slave clear according to IEEE specs, selectable automatic wait state inser- 
tion for servicing M1* instructions — MRQ* — I/O КО" — or the on-board ROM (individually or severally 
selectable), non-maskable interrupt on bus pin 12 as per IEEE specs, and we've also included on-board 
IEEE compatible extended addressing at port FD (hex). 

These advanced features give you the power you need for future expansion, as well as the system 
flexibility that comes from superior design . . . but perhaps best of all, the price is competitive with 
boards that do a whole lot less. The Z-80A CPU board is available for $225 unkit, $295 assembled, and 
$395 for units qualified under our Certified System Component program. 
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SEE COMPUPRO PRODUCTS IN PERSON: Many of these products are stocked by finer 
computer stores world-wide, or write us if there’s no dealer in your area. 


ompuPro" ton (8028000 


Bldg. 725, Oakland Airport, СА 94614 


e FIRST of the New Generation 


Our innovative 2-80А CPU board is truly the first of a new generation of 5-100 bus equipment... а 
generation that's designed to accomadate multi-user setups and ather high level industrial, scientific, 


THE GODBOUT COMPUTER BOX 
$289 desktop, 92329 rack mount 
Quiet fan, dual AC outlets and fusehold, heavy-duty line filter, 
black anodized front panel, and card guide. Ask about our matching 
power supply. 
S-100 2708 EROM BOARD $85 unkit 


4 independently addressable 4K blocks. Includes all support chips 
and manual, but does not include 2708 EROMs. 


S-100 ACTIVE TERMINATOR BOARD $34.50 kit 


Plugs into older, unterminated motherboards toimprove performance. 


5-100 MEMORY MANAGER BOARD 
$59 unkit, $85 assm, $100 CSC 


Adds bank select and extended addressing to older 5-100 machines 
to dramatically increase the available memory space. 


28 “Interfacer I" 5-100 ПО BOARD 


$199 unkit, $249 assm, $324 CSC 


Dual RS-232 ports with full handshake. On-board crystal timebase, 
hardware UARTS, much more. 


ЗР PLUS S “INTERFACER II" VO BOARD 
$199 unkit, $249 assm, $324 CSC 


Includes 1 channel of serial ИО (65-232 with full handshake}, along 
with 3 full duplex parallel ports plus a separate status port. 


PASCAL/M™ + MEMORY SPECIAL 


PASCAL can give a microcomputer with CP/M more power than 
many minis. You can buy our totally standard Wirth PASCALIM™ p" 
diskette, with manual and Wirth's definitive book on PASCAL, for 
$150 with the purchase of any memory board. Specify 2-80 ог 
8080/8085 version. PASCAUM™ available separately for $350. 


(415) 562-0636 
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Next month: The second new generation CPU board, featuring our 8085/8088 dual processing technique, as well as the Spectrum 
color graphics board. Please do not call for information on these products; send an SASE and we'll send the information to you. 
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Text continued from page 158: 

particles from the head surface. In 
addition, this operation insures that 
the head is on the proper track. 
Another three reads are attempted; if 
this fails, the data is assumed to be 
unrecoverable. 

The memory locations that must be 
initialized before a read operation are 
given in table 4. 

The write routines write a con- 
tiguous block of memory to the disk 
on the required number of sequential 
sectors, They are also responsible for 
calculating the forward and 
backward links and the check sum for 
each sector. Each sector except the 
last contains 256 bytes of data; if the 
number of bytes to be saved is not an 
integer multiple of 256, the last sector 
may be shorter. Each sector is preced- 
ed by 16 bytes of Os before the sync 
character. This is followed by the sec- 
tor header, the data, and the trailer. 
No read operation is done after 
writing to verify the data, because the 
infrequency of write errors does not 
warrant the extra overhead. 

The memory locations that must be 
initialized before an area of memory 
can be saved on disk are given in 
table 5. 


Control Routines 

The routines SAVK and LODK 
provide the interface between the user 
and the disk routines. These routines 
expect the appropriate information to 


Hexadecimal Contents 


Address 
0016, 0017 Beginning memory 
address (optional; 
substitute O to use 
address stored in the 
disk tile) 
Drive/Track/Sector 
(DTS) number of first 
sector in the file being 
read 


001C, 0010 


Table 4: Information required to read a 
file into memory from disk. The file 
being read into memory will begin at 
the address pointed to by hexadecimal 
memory locations 0016 and 0017. 
However, if the contents of these 
two bytes are 0, the file will be loaded 
into memory beginning at the address 
stored with the file. The DTS number 
is stored here in binary-coded decimal 
format, with the high-order byte 
| stored first. 
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be preset in memory by use of the 
KIM keyboard. The only incompati- 
bility with the Percom MINIDOS 
routines here is in the indication of an 
omitted value. The Percom routines 
use the value hexadecimal FFFF to 
indicate a field not in use, and 
KIMDOS uses a high-order byte of 0. 
This is not important since the 6800 
and 6502 microprocessors store their 
high- and low-order address bytes in 
the opposite order and are not com- 
patible anyway. 

The control routines SAVK and 
LODK convert their parameters into 
the proper format where necessary 
and call the disk subroutines. Upon 
return, these two routines display the 
results of the requested operation on 
the KIM display and return control to 
the KIM monitor. The information 
displayed is either the DTS number of 
the last sector read or written in 
decimal, or FFnn, where nn is an 
error code. The error codes are given 
in table 6. 


Interrupts 

In any system, it is often desirable 
to use interrupts for various pro- 
cesses. Because KIMDOS is involved 
in time-critical functions when doing 
disk input/output (1/0), an interrupt 
at the wrong time could cause cata- 
strophic errors. Therefore, the non- 
maskable interrupt (NMI) line cannot 
be used during disk I/O. 

However, KIMDOS does allow for 


Hexadecimal Contents 


Address 
0008, 0009 


000А 
0019, 001А 


001C, 0010 


Beginning address о! 
memory to be saved 
File type 

Execution address 
(optional ; use 0 to omit) 
Drive/Track/Sector 
number о! first sector to 
be written 

Ending address of 
memory to be saved 


001E, 001F 


Table 5: Information required to save a 


file. These are the hexadecimal 
memory locations that must be set 
before the SAVK (save a file) routine 
from listing 1 is called. The DTS 
number is stored here in binary-coded 
decimal format, with the high-order 
byte stored first. 


the use of the maskable interrupt re- 
quest (IRQ) line. This is done by sav- 
ing the status register and disabling 
the IRQ line before starting any time- 
critical functions. The status register 
is then restored after the critical func- 
tion is completed, This causes the ser- 
vicing of the IRQ interrupt to be 
delayed for as much as 20 ms at a 
time, Any interrupt-driven system 
that can tolerate this limitation can 
function properly with KIMDOS. 


Testing 

Since the drive and controller both 
come assembled and tested, the 
checkout procedure is relatively sim- 
ple. The only equipment I used was a 
logic probe and a multimeter. 

The first step is to connect the drive 
and controller to the KIM bus and 
verify all power-supply voltages. 
When they are correct, basic com- 
munication with the controller can be 
verified by entering the hexadecimal 
address СС05 via the KIM-1 keypad. 
This should start the motor and keep 
it on until the address is changed. If 
the motor does not start, then there is 
probably a bad connection to KIM. 

Next, the motor-off pulse can be 
checked by pressing the 4- key on the 
KIM keypad to increment the address 
on the display to hexadecimal CC06. 
This should turn off the motor imme- 
diately. The motor time-out circuit 
can be checked by entering hexa- 
decimal ССО5 on the KIM display, 


Error Code Message 

Disk missing (given after 
read or write operation) 
Disk protected (glven 
after write operation 
only) 

Invalid sector number 
(given after read or 
write operation) 

Biank sector (given after 
read operation only) 
Disk overrun; attempted 
to write more than 349 
sectors 

Permanent read error 


Table 6: List of disk-related error 
codes. If a read or write operation ends 
in failure, the left four digits of the 
KIM display will read FFnn, where nn 
is one of the error codes listed in this 
table. 


Тһе 79805: Hard Disks 


for your Microcom puter! cromemco, North Star and other S-100; 
TRS-80° ; SuperBrain' ; Apple, Alpha Micro, et. al.... 


Cromemco Z-2H 
Full 11-megabyte Hard Disk System 


е Fast Z80A 4 MHz processor 

e 11-megabyte Hard Disk Drive 

* Two Floppy Disk Drives 

е 64K RAM Memory 

e RS232 Special Interface 

е Printer Interface 

e Extensive software available 

List $9995 | © a 489 

CROMEMCO HDD MICROAGE MiniMicroMart price: 
 (4— E 7—1. ааа . 
controller, transfer rate of 5.6 mega- ie Ше ға caf mM vgl әл кесік: DISCUS —™ 


bytes per second. 
HDD-11, single drive, List $6995 
OUR PRICE $5,939 
HDD-22, dual drive, List $11,995 
OUR PRICE $10,189 


NORTH STAR HD-18 


18 megabytes expandable to a 4-drive system). 
North Star uses a tried-and-proved 14" Century 
Data Marksman. The interface is through the 
North Star parallel port and runs with existing 
software. List $4,999 


OUR PRICE $4,199 


/ 


ғ 


CORVUS for TRS-80/Appie/S-100 


The Corvus and Lobo interfaces use the new 
IMI 7710 8" Winchester with 10 megabytes of 
formatted storage. Either system is available 
from MiniMicroMart. The Corvus is $5,300 list 


OUR PRICE $4,795 


—MliniMicroMart, Inc. 


drives: The Controi Data 9448 (PHOENIX) 
with 32 megabytes of capacity and the 
Fujitsu M-2201 with БО megabytes. 


EJTHER MODEL, List $9,995 .. $7,495 


Call us for 
Dynabyte and Vector Graphic 


MICROMATION 


Cames another array of hard disks, utilizing 
14” Shugarts, Their model МО-| utilizes 
the Shugart 4001, which provides for over 10 
megabytes of formatted storage. The Model 
МО-П utilizes ә Shugart 4008, and provides 
for over 20 megabytes of formatted storage. 


МО-1, List $55,995 . our price $5,095 
MD-II, List $6,995 .......... $5,945 


XCOMP KB10 


One of the early firms to brng a hard disk to the 
S-100 bus, it interfaces to the popular, remov- 
able cartridge types of disk drive, which have 
become an industry standard for mini-computers 
over the past few years. They supply a system 
utilizing the top-loading 5440-type of cartridge. 
These drives have been traditionally available 
with one fixed drive on the bottom with a 
removable cartridge on top. Some operate 
at 100 tracks per inch, with a high-density one 
operating at 200 tracks per inch. The high- 
density unit allows storage of 5 megabytes per 
cartridge, or 10 megabytes per drive. The 
XCOMP controller provides for handling four 
drives, for a total capability of 40 megabytes. 
Since the top cartridge is removable, back- 
up i5 simple, fast, and practical. 


CALL US FOR PRICE! 


26 megabytes of formatted storaga {expand- 
able to 104 megabytes). The system is com- 
plete with Shugart SA-4008 14" Winchester, 
cabinet, power supply, controller board, and 
CP/M 2.0, Іт features а 512-byte sector buffer 
on board; each sector can be individually 
write-protected for data base security. The 
5-100 controller incorporates intelligence to 
supervise all data transfers and communicates 
with a CP/U via 3 ШО ports (command, 
status, data). The controller has the abiity to 
generate interrupts at the completion of each 
command to increase system through-put, 


List $4,995 ONLY $4,199 


SHIPPING AND INSURANCE: Most Hard Disk 
Systems are shipped freight coliect. 

All prices subject to change and ail offers sub- 
ject to withdrawal without notice. 

Prices in this ad are for prepaid orders. Slightly 
higher prices prevail for other-than-prepaid 
orders, i.e., C.O.D., credit card, etc. 


— WRITE FOR FREE CATALOG — 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX710-541-0431 


Circle 105 on Inquiry card. 
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Listing 3: Listing for program TEST. This program executes a given KIMDOS routine 


Е (see documentation at the beginning of the listing) depending on which key on the KIM 
Hard sectoring means that keypad is pressed. ginning of 2) depending y 


sector boundaries are 


Hexadecimal Object Labe]| Instruction Operand Commentary 
detected by means of Address Code Mnemonic 
holes punched in the flop- a091: 
ҒТА "LER [EST : HOUTINE TO TEST ІНЕ BASIC DISK 
py disk. dag3: DRIVFH SUBRHDUTINES 
ngga: 
EE See EE rE one 9 й@@5: SuDRCUTINES UNDER TEST 
0076: 
0007: sun ADDRESS — КЕУИ 
0008: 2000 CTKX = $С022 я со TD ГНАСК В 
followed by another address. The jago: 255, PHEP + $ceec 1 РНЕРАНЕ DRIVE FOR 1/0 
motor should run about 3 seconds 6010: 2000 ЗТАНГ + $0131 2 5$ГАНГ MOTOR 
and stop. 0011: 2000 TKOT + $C838 3 WOVE HEAD OUT 1 
N h ! Tu 0012: 2008 TKIN * 6с040 4 MOVE HEAD IN 1 
ow the sector-counting circuitry 0013: 2000 SEEX ж 5Сс060 5 FIND TRACK IN p1 
can be checked. With a disk inserted 0014: 2008 тыс * $C147 6 FIND ЗЕСТОН IN 82 
in the drive, enter hexadecimal СС05 Serna y МЕ 10 WIN 
and then hexadecimal CCO2. The 22:37: KIM ADDRESSES 
rightmost digit of the KIM display 918: 
0019: 2800 SCND + € 1F 1F 
(which shows the low nybble of the 8928: 2006 CETK + $ 1F 5A 
contents of hexadecimal location 0721: 2000 KIM E $ 1C4F 
А , 9822: 
СС02) should be rapidly changing йт Бе. mod өмір Griat 
long as the motor is running. When 4024: 
the motor stops, this digit should con- E Lr d Е фа 
4 а LJ LÀ . LÀ Н 92 
tain a decimal digit (0 thru 9) indi- 5525; 2000 Ме w таз 
cating the last sector passed. 0028: 2000 PNTHM —* SggrB 
After all of the previously mention- 9529: 2000 си я S9 ИРА 
0038: 2000 INH а 50 ЙҒ9 
ed tests have been completed, the фазі: 
software can be used to do further a 2000 ПАС $2000 
testing. The TEST routine, given іп риза: 2000 20 ағ IF STAR JBA — scND LITE DISPLAY 
listing 3, is included for this purpose. 0035: 2003 20 6A 1Е JSA — DETK ГЕТ KEY 
TEST does a static test of most of the 98936: 2006 CS 22 CHPZ SAKE DEBOUNCE 
controller functions апа their interac- 0438: 2904 85 22 STAZ SAKE 
tion with various subroutines within D гас C9 88 CHPIM $28 VALIO? 
ай: 200E CA F9 Псә SIAH NO 
KIMDOS. It uses the number of the gar: 2010 an ASLA YES, MULTIPLY AY 2 
key pressed оп the keypad as an index 0042: 2011 лл TAX TO ПЕТ INDEX 
into a table of subroutine addresses, #943: 2812 по 32 2% LDAAX TAAL KEDVE OBJEC! ADDHESS 
| қы 0044: 2015 B5 2й STAZ TOAD TG JUMP VECTOR 
From there, it does a subroutine jump 6245: 2017 ЕВ INX 
to the routine thus addressed. 0046: 2818 ГО 32 29 LDAAX TAAL 
' ._ 0047: 281n 85 21 STAZ fora 
Upon return, the TEST routine dis 0948: 201n 2g 2r 20 JSR JMPP ПАСЫ SUBROUTINE 
plays the value of the accumulator in 2949: 2425 85 r9 STAZ INH 
the rightmost two digits of the KIM vr Tee 2 x oe E E e к, 
А : 18005 НАМСН ON EHHCH 
display. It also displays the value Of 4052: 2026 A9 йй LDAIM 500 CODO FLAG 
the carry flag in the left four digits — 0053: 2020 85 FA STCR STAZ PNTL 
0054: 292A 85 FO STAZ  PNTI 


FFFF for carry set and 0000 for сату 4422: 2556 ac 00 гв JMP ЫТАН 
clear. (This is done for those routines 0056: 202г 6г 20 ВП JNPP JMI толо 
that return the carry flag set as ап 9857: 


"Mu . 0058: 2032 22 TABL = TKX 
error indicator and use the value іп 5555. 2933 сй " гткх  / 
the accumulator as an error code.) 8960: 2034 ВС à PREP 
Execution of the TEST routine (881: 2035 С% : к Y 
begins at hexadecimal 0200. The age3: 2037 t: " STAHT / 
appropriate data must be set in the О 2264: 2238 зв - ткат 
page for the subroutines to be tested. 802: AR m ш х ES, 
Some subroutines must be used 0067: 2038 Сй " TKIN И 
together. For example, the motor 79705: 2035 ба д a) 
must be started and the drive must be 00270; 203Ғ 47 " стас 
selected before the head-movement 2971: 295r c1 : стс / 
routines will work. To add more 4593, 2040 te : ^s / 
subroutines, increase the value in the  à272: 
compare instruction at hexadecimal 8775: 
location 020C and add th ky. 
осапоп апа а е аррго- ЖТК | 14F6A CTKX Сӣ22 СТУС — C142 INH gero 
priate addresses to the end of the JMPP 8 2022 KIM 1C4F PNTE — HBgra PNTL ИЯҒА 
table PHEP CEBC SAKE @йг2 SCNO 1F 4F SEEX (064 
A di % STAR 2000 START C131 STOR 2828 TABL 2832 
The final test that I had to do was ТКІМ сйай TKOT саза TOAD 2828 TODQ 84921 
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Diablo introduces 
the first printer that runs 
on four wheels. 


The Diablo 630 printer is the most versatile printer you 
can get. 

It’s the only one that gives you a choice of 4 different 
— print wheels and over 100 different ‘ype и 


і 
ен aue 


Every 630 works just as well with a dee on 
daisy print wheel as it does with an 88, 92, or 96-character 
metal daisy print wheel. 

The 630 also has fewer moving parts than competitive 
printers, which makes it exceptionally reliable. 

This new addition to our line offers unsurpassed print 
quality. Compatibility with existing Diablo supplies. And 
automatic bi-directional printing. | 

The Diablo 630 printer. 

Prob —À the best thing to 
happen to since we 

re-invente "x wheel. 


Һс 


Diablo Systems 


Visir us at NCC Booth 1631 and Personal Computing Festival Booths 79 & 80. 
затык of XEROX CORPORATION. XEROX 


Daho and XEROX are tr. 
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to read and write data using a floppy 
disk previously recorded in the 
Percom format. I did this to confirm 
that the KIMDOS software produces 
results using the controller board and 
disk that are identical to the results 
produced by the Percom 6800 code. 
Since I found this to be the case, no 
one using KIMDOS needs to repeat 
that test. 


Error Recovery 

As in all systems, there will occa- 
sionally be unrecoverable errors. The 
Percom format allows for recovery of 
broken files. Since each sector con- 
tains the DTS number of the first sec- 
tor of the file, each sector can be 
associated with its file. Reading does 
not have to start with the first sector; 
it can start on any sector and will 
continue to the end of the file. 

When a read error occurs, try 
rereading the sector several times. 
Also try to read a sector on another 
track of the disk (to move the head 
around some) before rereading the 
original sector in error. Reinserting 
the disk may also help. If all of the 
above measures fail, then execute the 
routine LAST at hexadecimal address 


Alternating-sector 
addressing allows time for 
the housekeeping routines 
that must be executed be- 
tween reading and writing 
sectors. 


C378. This will display the number of 
the sector containing the error. To try 
a partial recovery, start the read 
operation at one sector past the 
displayed address. If that fails, try the 
next sector, and so on. Ány valid sec- 
tor can be read in this way. А file 
may have only one bad sector, with 
the rest readable. 


Expansion 

To fully utilize the features of the 
LFD-400 disk system, a more exten- 
sive disk-operating system is neces- 
sary. This software is designed to be 
the basis of such a system. These 
subroutines can be used to perform 
the basic functions needed by a larger 
disk-operating system that provides 


for named files, automatic space 
management, and buffered I/O. 

To facilitate expansion, KIMDOS 
has a jump table located at the begin- 
ning of the executable code that con- 
tains JMP instructions to all subrou- 
tines in KIMDOS needed by external 
software. This allows KIMDOS to be 
updated (in case of bugs or enhance- 
ments) without reassembling the call- 
ing routines. With the nine routines in 
the jump table, any disk I/O can be 
performed under external program 
control. 

RSEX and WSEX are used to read 
and write individual sectors. To use 
them, the data at hexadecimal loca- 
tions 0000 thru 000A must be sup- 
plied. (See the beginning of listing 1.) 
To read an individual sector, the 
alternate address pointer, hexa- 
decimal locations 0016 and 0017, 
must point to the starting location of 
the file when it is loaded into 
memory. If the value of the alternate 
address pointer is 0, the sector will 
load beginning at an address stored in 
the sector header. Similarly, to write 
an individual sector, the data pointer, 
hexadecimal locations 0014 and 0015, 
must point to the beginning byte of 


New Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business is under control. 


SELECT FUNCTION BY NUMBER: 


13 = PRINT CUSTOMER STATEMENTS 

14 = PRINT SUPPLIER STATEMENTS 

15 = PRINT AGENT STATEMENTS 
STATEM E M 


PROGRAMS ARE INTEGRATED- 


01= ENTER NAMES/ADDRESS, ETC 
02 z ENTER/PRINT INVOICES 

03 = ENTER PURCHASES 

04 = ENTER A/C RECEIVABLES 

05 z ENTER A/C PAYABLES 

08 z ENTER/UPDATE INVENTORY 
07 - ENTER/UPDATE eec 

08 z REA TE 


08 = EXAM NEIMONITOR SALES LEDGER 
10= EXAMINE/MONITOR PURCHASE LED 
11 = EXAMINE/MONITOR (INCOMPLETE RECORDS) 
12 2 EXAMINE PRODUCT SALES 


01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = 


GER 22= 


16 = PRINT TAX 


17 = PRINT WEEK/MONTH 


LES 
18= PRINT WEEK/MONTH PURCHASES 
19= PRINT YEAR AUDIT 
20= PRINT PROFIT/LOSS ACCO 


24= RETURN ТОВ 
WHICH ONE? (ENTER 1-24) 


UNT 
21=UPDATE END MONTH BT e MAINTENANCE 
PRINT CASH FLOW FORECAST 

23 = ENTER/UPDATE Die ны, (NOT YET AVAILABLE) 


DELETE 


05 = PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 


АП programs Іп BASIC for CP/M. PET. 6800 


G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 


WE EXPORT TO ALL COUNTRIES: 
BARCLAYCARD ACCEPTED 
CBM APPROVED 


CP/M Ver. 9.00 Is one 16 К core program 
using random access releasing both drives for 
data storage, and 250 word vocabulary is 
translatable in any foreign language. 


PRICES: Programs 1-23 EXC (19,20,22,23) £475 


182 May 1980 © BYTE Publications inc 


CALLERS BY APPOINTMENT ONLY 
89 Bedford Court Mansions 
Bedford Avenue 
London WC1, U.K. 


CONTACT TONY WINTER 01-636-8210 
BARCLAYCARD ACCEPTED 
CBM APPROVED 


CP/M Ver. 9.00 is one 16 K core program 
using random access releasing both drives for 
data storage, and 250 word vocabulary is 
translatable in any foreign ianguage. 


£575 Stock Integrated Option + £100 Bank Integrated Option + £100 
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Dut, do you know all the com 


When someone says "Tarbell" there's 
no doubt what's meant... the cas- 
sette interface whose reliobiliry and 
solid engineering made it an in- 
dustry standard. 


Since thar first breakthrough- 
product, Don Tarbell hos expanded 
his list of useful, dependable com- 
ponents ... components to meer 
your needs of today, and keep you 
prepared for tomorrow. 


Check this partial list of quality com- 
ponents Don Tarbell has ready for 
you. You're probably ready for 
them, right now. 


€ When ir comes to RAM memory, 
Tarbell means reliability. 16K ond 
32K static memory that offers you 
easier trouble shooting, and far 
а maintenance. Remember 
that. 
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e Tarbell BASICO N pliciry and 
sophistication to your programs. Our 
BASIC is easier to program, and offers 
unique commands and statements 
not found in regular BASICS under 
any name. 


ө CP/M® disk operating system is, 
of course, the standard for software 
exchange. At Tarbell we provide our 
own approved CP/M system mod- 
ified for all Tarbell floppy disk inter- 
faces. Note. We also have MP/M® for 
those interested in multi user systems. 


e The Tarbell VDS line comes as а 
complete package . . . or, as sep- 
arare units, For example, the Tarbell 
mainframe can be ordered with 1 
or 2 Shugar or Siemens drives, or 
no drives. Whichever way you 90, 
you get the reliabiliry of Tarbell 
tested componenrs. 


wn Tarbell has ready for you? 


® With the Tarbell Double Density 
floppy disk interface, storage саро- 
city, speed and versatility are greatly 
increased. Under our DD CP/M, single 
and double density disks may be 
intermixed with no penalty. The 
system automatically determines 
which is in place. 


We also still have our Single Density 
floppy disk interface. It's specifically 
designed to operate with many dif- 
ferent and unusual drives. Norurally, 
they're Tarbell resred. 


950 Dovlen Place, Suite В 
Carson, Colifornia 90746 
(213) 538-4251 / 538-2254 
*CP/M G MP/M ore products of Digital Research Corp. 
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Since the drive and con- 
troller both come assem- 
bled and tested, the 
checkout procedure is 
relatively simple. 


the area to be stored on the disk file. 
АП head positioning and drive pre- 
paration is taken care of. 

LODX and SAVX are the subrou- 
tine versions of ТООК and SAVK. 
They require the same data as LODK 
and SAVK, except that the DTS 
number must be converted to three 
single-byte quantities and stored 
in hexadecimal locations 0000 thru 
0002. The subroutine PREP can be 
used to select the desired drive and 
seek the desired track. The CVTBIN 
and CVTDEC subroutines convert 
the DTS number to binary and 
decimal, respectively. Subroutine 
FWDC calculates the next sector in а 
file. The INITDV subroutine sets the 
track registers to hexadecimal FF. If 
any errors are encountered, control is 


returned to the calling routine with 
the carry bit set and the error code in 
the accumulator. This allows com- 
plete external control of the disk 
system. 

Since developing KIMDOS, I have 
developed ZAPDOS. ZAPDOS is 
modeled after Percom's MINIDOS- 
PLUSX disk-operating system. It 
allows loading and saving of up to 
thirty-one named files per disk. It 
occupies the upper two read-only- 
memory sockets in the LFD-400 
board. ZAPDOS contains thirteen 
read-only-memory resident com- 
mands to manipulate and display disk 
space and memory. When used with 
its ten disk-resident utility programs, 
ZAPDOS transforms KIM into a 
powerful microcomputer system. 


Conclusion 

І have been independent of cassette 
tape for over two years now. It has 
been a great pleasure to be able to 
load even the largest file in 1 or 2 
seconds. I no longer leave my KIM 
system on for days to keep from 
spending the time necessary to write 
all of memory to tape and verify that 
the tape is good. The Percom 


LFD-400 is a viable and cost-effective 
answer to the mass-storage problem. 

KIMDOS should be easily con- 
verted for use on other 6502 systems. 
An interface for the Apple II should 
be straightforward. KIMDOS 15 
available in a 2708 read-only memory 
from Percom. (See below.) I would 
like to express thanks to Bob Haas for 
his valuable consultation on this 
project. № 


Percom Data Company (211 
North Kirby, Garland TX 75042) is 
making available the current ver- 
sion of KIMDOS on a 2708 eras- 
able programmable read-only 
memory (ЕРКОМ) part to be used 
on the disk-controller board of the 
Percom LFD-400 5-inch floppy- 
disk drive. This can be obtained 
along with a Percom LFD-400 disk 
drive for $15 above the current 
price of the disk-drive unit. А flop- 
py disk containing KIMDOS-re- 
lated software (including the ZAP- 
DOS disk-operating system теп- 
tioned at the end of this article) is 
also available from Percom. 


A REFURBISHED "SELECTRIC" ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


Demand for our AJ 841 1/O computer terminal has 
been great. And now it's getting even greater. So call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 


your own professional terminal. 


ASCII code 


14.9 cps printout 


Тһе AJ 8411/O terminal. 
Now available from dealers nationwide. 


The AJ 841 features: 
Choice of serial RS 232 or parallel interface 


High quality Selectric printing 


on request) 


Wl 


Cail toll-free now 
For location of your nearest AJ dealer, call toll-free: 


800/538-9721 


California residents call 408/263-8520. 


ANDERSON 
JACOBSON 


Off-line use as typewriter 
Documentation included 


¢ Heavy-duty Selectric mechanism 
“ 30-day warranty on parts and labor (details available 
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June 16-17, 1980 
McGraw-Hill World Headquarters 


New York City 


Тһе microcomputer revolution in system design, 
engineering, and technology is here! 

Sophisticated 32 bit computer architectures are 
appearing in single packages that may be used in a personal 
computer, a word processor, or even automobile or 
microwave oven controls. A typical microcomputer-oriented, 
finished-product design can incorporate total memory, with 
an address-space utilization of 16K to 64K bytes. With 
high-volume manufacturing, the total package may cost as 
little as $100 to $500. 

Over the past 25 years there has been a tremendous 
evolution in the functional capabilities of language systems. 
These systems need no longer be confined to "big" machines. 
Much of the improvement in function is becoming available in 
language systems for microcomputers. 

Yet, major manufacturers are still promoting their 
"super" micro assemblers/debuggers as the best software tool 
for applications sofrware of computer systems. Consequently, 
many programmers and designers continue to work with 
primitive language tools. 

This first BYTE-sponsored conference on languages and 
tools for microcomputing will introduce designers, systems 
analysts, implementers, and managers to various high level 
languages and associated systems tools that are becoming 
commercially available. Knowledge of these recent 
developments is absolutely essential to productive use of 
microcomputer techology when that scarce resource, 
programmer/designer time, is being spread more and more 
thinly among a myriad of potential applications. 

The conference will zero in on five specific high level 
languages because they are—or shortly will 
become—readily available for implementations with small 
computers. Speakers will explore these languages and tools 
for programming in terms of their usefulness for practical 
microcomputer applications. 

Three of the featured languages are members of a 
family of languages evolved from FORTRAN by way of Algol: 
Pascal, C, and Ada. These are most appropriate for uses in 
which documentation is as much a part of the design 
philosophy as the achievement of a functional design itself. 
HAL/S, also in this family, will be discussed at the conference 
in terms of the history of software tools used in the NASA 
space-shuttle project's flight-control system design.These 
languages share purposes with some of the more common 
commercial languages available on large computers, such as 
РІЛ and COBOL. 

Differing in philosophy and point of view—but also 
commercially available—are two other languages and 
corresponding language concepts: LISP and FORTH. Each is 
characterized by a concept of language extensibility, which is 
implemented in a highly interactive approach. The central 
and dominant theme of LISP is one of list structures, which 
may be either data or program material. The concept of tree 
structures and relationships underlies LISP's usefulness in the 
artificial-intelligence milieu. FORTH has a central theme of a 
stack-oriented processor, emulated as a threaded code 
interpreter, and an extensible library of operations that may 
be defined beyond a basis set of standard primitives. 


IHE 
PRUCRA mm 


Introduction 


Carl T. Helmers, Jr. 
Editor-in-Chief 
BYTE Magazine 


Writing in high level languages 
has numerous well-publicized 
advantages: programs are more 
portable; they have superior 
structures; they are easier to write 
and debug. At this first session of 
the conference, Carl Helmers will 
survey and define language sys- 
tems, analyze language systems 
as complete tools, discuss the 
evolution of all high level lan- 
guages, and establish reasons 
why specific high level languages 
are appropriate for microcom- 
puters. 


The 
Importance 
of Tools 


Dr. Fred H. Martin 
Executive Officer 
Intermetrics, Inc. 


The use of software tools in the 
development of systems involving 
computers is crucially important. 
Fred Martin, one of the designers 
of the HAL/S language, will re- 
view the advantages of high level 
language techniques and auto- 
mated aids to programming from 
the point of view of his NASA ex- 
perience with HAL/S, developed 
specifically to replace the ma- 
chine-dependent, low-level pro- 
gramming that plagued the 
Apollo project. The crucial im- 
portance of high level languages 
in reliable software design will be 
reviewed in the context of this sys- 
tem—in which a software crash 
can literally lead to a pile of bro- 
ken parts on the ground. 


The Pascal 
Perspective 


Peter Grogono 
Analyst/Programmer 
Concordia University 


The Pascal language is one of the 
most attractive alternatives in the 
small computer field. It has stead- 
ily gained popularity in use on 
machines as small as the Apple- 
|. Peter Grogono, the author 
of Programming in Pascal, will 
provide an introduction to the 
language and discuss its use as a 
more powerful, more modular, 
more elegant solution to business 
data problems. 


After 


Dr. Kenneth L. Bowles 

Director, Institute for 
Information Systems 

University of California, 
бап Diego 


While Pascal is an immensely 
useful language, it is not neces- 
sarily a panacea. Limitations of 
the language in areas of real time 
control and handling of multiple 
concurrent processes, Іп particu- 
lar, argue for a new look at the 
design of the language. Ken 
Bowles will introduce one evolu- 
tionary variant that will become 
very important over the next dec- 
ade—the Ada language, origi- 
nally designed for the Depart- 
ment of Defense. Microcomputer 
implementations of this lan- 
guage, using machine-inde- 
pendent techniques, will make ita 
strong alternative for program- 
ming microcomputer applica- 
tions systems. 


Pascal, What? 


Trees And 
Lists as Tools 


Dr. Henry G. Baker, Jr. 
Assistant Professor 
University of Rochester 


Not all programming problems 
are amenable to convenient solu- 
tions using conventional block- 
structured, sequential languages. 
Many require representing com- 
plex heterogeneous objects and 
relationships among those ob- 
jects. This approach is attractive 
for selected applications: sym- 
bolic mathematical computation, 
computer-aided design, com- 
mercial integrated databases, 
English front-end processors, 
computer-aided manufacturing, 
robotics control, interactive 
graphic systems, and interactive 
integrated circuit-design systems. 


The LISP language offers the 
block-structured control of Pas- 
cal, together with the friendly in- 
teractive nature of BASIC. In ad- 
dition, it offers lists and trees as 
data structuring primitives and a 
tireless "garbage collector” to 
keep memory neat and clean. 


Henry Baker will discuss the LISP 
language and the kinds of auto- 
mated tools required to use it. 


What is С? 


John A. Morse 
Principal Engineer, 
Corporate Research 
Digital Equipment Corporation 


The language C was originally 
developed at Western Electric for 
use as a tool for development of 
the UNIX operating system at Bell 
Laboratories. Now that C com- 
pilers are starting to become 
available for microcomputer sys- 


tems, this language becomes a vi- 
able alternative tor both operat- 
ing system and application 
developers. John Morse will give 
an overview of the language C 
and will detail the types of appli- 
cations for which it is most appro- 
priate. 


The Forth 
Alternatives 


Charles H. Moore 
Chairman of the Board 
Forth, Inc. 


One viable and unconventional 
approach to programming is the 
highly interactive language 
FORTH, a language in which the 
feature of extensibility is empha- 
sized. The typical implementation 
of FORTH is a highly integrated 
combination of software devel- 
opment tools and programming 
aids oriented toward a concep- 
tual stack machine with integers 
as the primitive data type. In any 
given application, unique exten- 
sions that fit into the matrix basic 
core of the language are created 
by the designer. Charles Moore, 
the inventor of FORTH, will dem- 
onstrate some of the more dy- 
namic uses of the language in 
real-time applications. 
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Who 
Should 


Attend 


Designers, systems analysts, imple- 
menters, and managers with an in- 
terest in holding down costs on their 
software projects. Fields with spe- 
cial applicability include electronics 
and electronics design, automated 
manufacturing, scientific instrumen- 
tation design, and aerospace con- 
trol systems. 
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Tentative Schedule 


June 16, 1980 


8:00- 9:00 A.M. 
9:00-10:00 A.M. 
10:00-10:30 A.M. 
10:30-12:00 P.M. 
12:00- 1:30 Р.М. 
1:30- 3:00 Р.М. 
3:00- 315 Р.М. 
3:15- 4:45 Р.М. 
4:45- 5:15 Р.М. 


June 17, 1980 


8:30-10:00 А.М. 
10:00-10:30 А.М. 
10:30-12:00 Р.М. 
12:00- 1:30 Р.М. 
1:30- 3:00 Р.М. 
3:00- 4:00 Р.М. 


To attend the Languages and Tools for 
Microcomputing Conference, June 16- 
17, 1980, McGraw-Hill World Head- 
quarters in New York City, fill in the 
coupon, or wrile on your company let- 
terhead to: 


McGraw-Hill Conference & 
on Center 

1221 Avenue of the Americas 

Room 3677 

New York, New York 10020 

Or call: 212/997-4930 


Please Print or Type 


NAME 

TITLE 

COMPANY 

ADDRESS 

CITY 

TELEPHONE ( } 
REGISTRANT'S SIGNATURE 


Last Name 


Hotel Reservations: Тһе New York Hilton (212-586-7000) is holding a block of 
rooms up to three weeks prior to the Conference. For reservations, contact the hotel 
directly. Please be sure to identify the title and dates of the Conference for preferen- 


tial treatment. 


Cancellation Liability: |n the event of cancellation of the Conference for any rea- 
son, McGraw-Hill's liability is limited to the return of the registration fee. 

Cancellation Policy: Confirmed registrants who cancel within FOURTEEN BUSI- 
NESS DAYS of the Conference are subject to a $100 service charge. Cancellation 
must be received in writing. Confirmed registrants who fail to attend and do not can- 
cel prior to the Conference are liable for the entire registration fee. You may, if you 


wish, send a substitute. 
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REGISTRATION 

INTRODUCTION: Carl Helmers 

COFFEE INTERMISSION 

THE IMPORTANCE OF TOOLS: Fred Martin 
LUNCHEON 

THE PASCAL PERSPECTIVE: Peter Grogono 
COFFEE INTERMISSION 

AFTER PASCAL, WHAT?: Ken Bowles 
OPEN DISCUSSION 


TREES AND LISTS AS TOOLS: Henry Baker 
COFFEE INTERMISSION 

THE FORTH ALTERNATIVE: Charles Moore 
LUNCHEON 

WHAT 1S C?: John Morse 

PANEL DISCUSSION: All speakers 


Registration Fee: $485 


Г] Payment enclosed (Make 
check payable to McGraw- 
Hill Conference & Exposition 
Center) 

Г] Please bill me directly 

ГІ Please bill company (Payment 
due prior to Conference) 

[ This confirms my phone reser- 
vation 


First Мата 


STATE ZIP 


"WHAT WOULD YOU SAY ТО 
BIG COMPUTER PERFORMANCE 
FROM YOUR MICROCOMPUTER?" 


"YOU'RE TALKING OUR LANGUAGE: 
PL/I-80. isi 


New PL/I-80 from Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 


PL/I-80 is the biggest 
news for small system 
users and OEMs since we 
introduced CP/M® and 
MP/M. PL/I-80 is ANSI's 

' General Purpose Subset of 
full PL/I, tailored into a 
language for 8080, 8085 
and Z80 users who expect 
the software revolution 
they've seen in hardware 
—better results at lower 
cost. PL/I-80 works harder 
than any other general- 
purpose language for 
business, science, re- 
search and education. 


The PL/I-80 software 
package includes a no- 
tive code compiler, com- 
prehensive subroutine 
library, linkage editor and 
relocating macro assem- 
bler. And it's backed by 
our CP/M and MP/M 
operating systems. 

Best of all, the complete 
PL/I-80 system disk- 
ette and documenta- 
tion costs just $500. 
PL/I-80: There's по 

better way to get big- 
machine results from your 
8-bit processor. 
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Single-and Multi-User Operating Systems 


That Set Industry Standards. 


CP/M is the industry 


| standard operating 


system for small ma- 
chines. With thousands 
of users throughout the 
world, it's the most popu- 
lar and widely used. It's 
the original, hardware- 
independent 'bus' for 
users working with a 
broad array of lan- 
guages, word-processing 
and applications 
software available from 
scores of suppliers at 
affordable prices. 


Now we've made a great 
CP/M even better. CP/M 

2.2 is the latest release of 
the efficient, reliable sys- 
tem that's truly universal, 
able to manage virtually 


| any 8080, 8085 or 780 
| micro and its floppy or 

| hard-disk subsystems. 
| Named to the 1979 


Datapro Software Honor 


| Roll, CP/M comes оп a 
| diskette with its own 
| operating manual, for 


just $150 in unit 
quantity. 


| MP/M provides big- 


computer power at 
small-computer cost. it 
provides multi-terminal 
access with multi- 
programming at each 
terminal. And it's CP/M 


| compatible, so you can 


run many programming 


| languages, applications 
| packages and develop- 


ment software on your 


| system. 


Check these advanced 


| capabilities. Run editors, 


translators, word proces- 
sors and background 
print spoolers simulta- 
neously. Use MP/M's 
real-time facilities to 
monitor an assembly line 
and schedule programs 


| automatically, or control 
| a network of micros. Even 


| 


write your own system 
processes for operation 
under MP/M. The pos- 
sibilities are endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 


Utilities That Work 
For You. 
Use our utilities. Thousands 
do. They're designed to make 
your small system work extra 
hard, yet they cost surprisingly 
little.: 
е МАСТ“ (Macro 
Assembler)— $90. 
SID™ (Symbolic Instruction 
Debugger) —5$75. 
ZSID'* (280 Symbolic Instruc- 
tion Debugger) — $100. 
TEX (Text Formatter}—$75. 
DESPOOL™ (Background Print 
Utility}—$50. 
А! are supplied on a diskette, 
with operating manual. 


Digital Research 

PO. Box 579 

801 Lighthouse Avenue 
Pacific Grove, CA 93950 
408 649-3896 

TWX 910 360 500! 


DIGITAL RESEARCH 


Order the | 
professional's 
choice. 

UCSD Pascal. 


The Pascal everyone is talking about is UCSD 
Pascal...with over 10,000 users and growing. The 
fully developed Pascal is available with support 
from a professional software company. implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software — from operating system to 
screen-oriented editor. Language extensions for 
systems development and commercial applications 
programming. 

Program portability that allows programs written 
on one microcomputer to run without recompilation 
on different microcomputers. This protects your 
software investment... without restricting your 
hardware options. 

If you have СР/МЕ visit your local computer 
store or order below. System supplied on single- 
density, soft-sectored, 8" floppy disks and requires 
48K of contiguous КАМ. For other systems call 
us or write for more information. Telephone orders 
accepted with Master Charge or VISA. 


егы 


A SUBSIDIARY ОР SOFTECH 


9494 Black Mountain Road * San Diego * СА * 92126 
TEL: (714) 578-6105 * TW X: 910-335-1594 


CP/M is a registered trademark of Digital Research Corporation. LS]-11 is à 
trademark of Digital Equipment Corporation. UCSD Pascal is a trademark of the 
Regents of the University of California. 


= Г] Yes! Rush me a complete UCSD Pascal system 
for my CP/M® based microcomputer. A check 1 
от money order for $300.00 is enclosed. I have 
Bn — ав... ШИЛЕБ 


Lj Send me more information about UCSD Pascal. 
Versions are available for systems using the 
following microprocessors: LSI-11 6502, 6800, 

| 6500, 9900, 280 and 8080/8085. | 


i [] Send me only the complete set of documentation { 
| for UCSD Pascal. А check or money order for 
$37.00 is enclosed. | 


Г] Send distributor information. | 


Матпе 
i Company. zx была ыы. „= _ | 
Address | 
City Е жо» ЖӨН” жа. j 
) State/Zip. . «V. Ja. OC 
|] M/corvisa# ExpDae — — 
Mass. and Calif. residents enclose applicable sales tax. B-5 
ы ишш — Á—X €—— ЖЕНЕ E БҰНЫ X БЕНЕН БЕНЫ 
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Decisions, Decisions 


Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 


Frequently, a program has to select one of two positive 
actions as the result of a test (eg: print a “+” or a "—" 
after checking the sign of a number). 

Conventionally, it might be done in a skip chain like 
this 6800 code: 


SGN TST NUMB Make the test. 

ВМ! NEG One course ЇЇ negative. 

LDA A # + The other course if positive. 

BRA PRINT Watch out — don't run into NEG. 
NEG LDA AF — Minus sign for negative number, 
PRINT JSR OUTPUT Back together again; print the 


sign. 


It's awkward, running into yourself like that. Here is 
how to avoid the awkwardness and save a couple of 
bytes: 


SGN LDA A £ + Set up for one course in advance. 
TST NUMB Then make the test. 
BPL PRINT Confirming advance choice. 
LOA A # — Change course if advance choice 
wrong. 
PRINT JSR OUTPUT Print the proper sign. 


The bytes saved (if not otherwise needed) can be used 
after the TST NUMB to BEQ (branch on accumulator 
equal to 0) past the PRINT routine if the number is zero, 
so 0 will be output without a sign, assuming we are deal- 
ing with a 1-byte number. i 


Formatted Program 
Output for the KIM-1 


Lawrence À Ezard, PhD, Associate Professor of Engineering, 
Pennsylvania State University, Capitol Campus, 
Middletown PA 17057 


Here is a short program that might be useful for owners 
of the MOS Technology KIM-1 system. It can be used to 
find bugs, and to print out and document programs. 

The flowchart in figure 1 illustrates the algorithm 
utilized. This program will examine the contents of pro- 
grammable memory and print the program instructions 
found there. The output is in a format of address, oper- 
ation code, and operand. The user specifies the starting 
and stopping addresses to be examined by storing values 
in the appropriate locations. At the end of its execution, 
the program returns control to the KIM monitor. 

In writing the program, I made use of the fact that, 
with three exceptions, the least significant digit (in hexa- 


Compare the built-in features of 
leading microcomputers with the 
Atari personal computers. And go 
ahead, compare apples and 
oranges. Their most expensive 
against our least expensive: the 
ATARI® 4007", 

Start with graphics capabilities. 
The ATARI 400 offers 128 color 
variations. 16 colors in 8 
luminance levels. Plus 29 
keystroke graphics symbols and 8 
graphics modes. All controlled 
from a full 57 key ASCII keyboard. 
With upper and lower case. And 
the system is FCC approved with a 
built-in RF modulator. That's just 
for openers. 


Now, compare sound capabili- 
ties. Four separate sound channels 
and a built-in speaker. With the 
optional audio/digital recorder, 
you can add Atari's unique Talk & 
Teach™ Educational System 
cassettes. 

Here's the clincher: Solid state 
(ROM) software. For home 
management, business and enter- 
tainment. Or just plug in an Atari 
10K BASIC or Assembler language 
cartridge and the full power of the 
computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 
at a suggested retail of only 
$599.99. 

Тһе АТАН1% 8007" gives you all 
that and much more. 


MORE COLOR. MORE SOUND. 
MORE PERSONAL/BUSINESS POWER. 


Aun pugin cand ams 
^ completa НЫтигу сүре. юп, 
application. and буча 


User-installable memory to 48K. 
А full-stroke keyboard. 

With a high-speed serial 1/О port 
that allows you to add a whole 
family of smart peripherals. 
Including up to four individually 
accessible disk drives. And a high 
speed dot-matrix impact printer. 
And, the Atari Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 
$999.99. 

Make your own comparison 
wherever personal computers are 
sold. 

Or, send for a free chart that 
compares the built-in features of 
the ATARI 400 and 800 to other 
leading personal computers. 


Atari promises to be the most popular Personal Computer System of the 
1980's! Feel free to contact us for Atari literature. 


NEECO 


679 Highland Ava. 
Needham, МА 
02194 


Customer Sales: 

NEECO 

679 Highland Ave., Needham, МА 02194 
(617) 449-1760 
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Dealer Sales: 

Microamerica Distributing 

21 Putnum St., Needham, МА 02194 
(617) 449-4310 
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decimal) of 1-byte op codes is always 8 ог А. Also, with 
nine exceptions, the least significant digit of 3-byte op 


codes is always C, D, or E. 


Listing 1 was produced by the program. The labels, 


source code mnemonics, and comments were added later. 
The program uses several subroutines from the KIM-1 
monitor: CRIF, PRTPNT, OUTSP, PRTBYT, and 
INCPT.m 


Listing 1: Program іп 6502 code to print out hexadecimal instruction codes from KIM-1 memory. Before running the program, do the 
following. Load the starting address for examination in locations 17F5 (SAL, low-order) апа 17F6 (5АН, high-order). Load the ending 
address plus 1 ín locations 17F7 (EAL, low-order) and 17F8 (EAH, high-order). Clear the decimal mode by entering 00 in location 
OOF1. The starting address for execution is hexadecimal 0301. The memory used is 0300 to 0300. 


Hexadecimal 
Code 


Hexadecimal 

Address 

0300 

0301 AD F5 
0304 85 FA 
0306 AD F6 
0309 85 FB 
0308 20 2F 
030Е 20 1Е 
0311 20 9Е 
0314 20 ОЕ 
0317 А2 00 
0319 А1 ҒА 
0318 8D 00 
O31E C9 00 
0320 FO 15 
0322 C9 40 
0324 FO 11 

0326 C9 60 
0328 FO об 
032А 29 ОР 
032С C9 08 
032Е ҒО 07 
0330 C9 OA 
0332 FO 03 
0334 4С 40 
0337 AD 00 
033A 20 3B 
033D 4С В7 
0340 АО 00 
0343 C9 19 
0345 FO 31 

0347 C9 39 
0349 FO 2D 
034B C9 59 
034D FO 29 
034F C9 79 
0351 FO 25 
0353 C9 9c 
0355 FO 21 

0357 C9 B9 
0359 FO 1D 
035B C9 D9 
035D FO 19 
035F C9 F9 
0361 FO 15 
0363 C9 20 
0365 FO 11 

0367 29 OF 
0369 C9 OC 
036B FO OB 
036D C9 OD 
036Ғ FO 07 

0371 C9 ОЕ 
0373 FO 03 
0375 4С А1 

0378 AD 00 
0378 20 3B 
037E 20 9E 
0381 20 9E 
0384 20 63 
0387 A2 00 
0389 А1 ҒА 
038В 20 ЗВ 
ОЗВЕ 20 9Е 
0391 20 9Е 
0394 20 63 
0397 А2 00 
0399 А1 ҒА 
039B 20 3B 
O39E 4C B7 
03A1 AD 00 
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Label 
TEMP1 


START1 


РНМТ1 


B3 


РАМТЗ 


РАМТ2 


Ор Code Operand 


JMP 
LDA 


Comments 


Load starting address in POINTL 


and POINTH 


Do carriage return and line feed 
Print starting address 
Print 2 spaces 


Load Contents of address at FB, FA 
Decide if Op Code is 1 byte 


If not 1 byte 


Jump to test for 3-byte Op Code 
Print 1-byte Op Code 


Jump to increment address 
Test for a 3-byte Op Code 


GOTO print 2 bytes 


Print 3 bytes 


Print Op Code 


Space 


Increment address 
Load contents of address 


at FBFA 


Print Operand 


Increment address 
Load rid of address 


at FBF 
Print Operand 


Print 2 bytes 


Listing 1 continued on page 194 


Ву Netronics 


ASCII/BAUDOT, 
STAND ALONE 


Computer 
Terminal 


The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. И allows the use of 
either a 64 or 32 character by 16 line professional display for- 
mal with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard t riter configuration 
and generates the entire 128 character ASCII upper/lower case 
sei with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
ріогег/85 and ELF products by Netronics. 

The Computer Terminal requires по 1/O mapping and 
includes ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCH/BAUDOT 
to serial conversion and serial to video processing— fully 
erysial controlled for superb accuracy. PC boards are the 
жыр quality glass epoxy for the ultimate in reliability and 

ong life. 


VIDEO DISPLAY SPECIFICATIONS 


The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCH ог 
BAUDOT signal source. The VID converts the paraliel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial МО 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitabie 
(о be displayed on a TV sel (using an RF modulator) or on а 
vidto monitor. The VID generates the cursor, horizontal and 
verlical sync pulses and performs the housekeeping relative to 
which character and where И is to be displayed on the screen. 


Video Output: /.5 P/P into 75 ohm (EIA RS-170) * Baud Rate: 
H0 and 300 ASCH * Outputs: RS232-C or 20 та. current loop 
а ASCH Character Set: 728 printable characters— 


а ри ittota |н 
"ESKER (79+, 0123456789: ;<=>?7 


COMPLETE 
FORONLY... 


$14 95 


GnBCDEF СНІ JKLANOPORS TUAIAVZ US ^. 
,abcdef ghi jklanoparstuwxyzti ^4 


BAUDOT Character Set: А BCDEFGH NO 


RSTUVMXYZ-?:*345M(). bor 2/68» 
Cursor Modes: Horne, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X-Y cursor addressing * 
Cursor Control; Erase, End of Line, Erase of Screen, Form 
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper 
selectable. 


Continental U.S.A. Credit Card Buyers Outside Connecticut 


CALL TOLL FREE 800-243-7428 


To Order Fram Connecticut Or For Technical 

Ғы" Assistance Etc. Cal (203) 354-9375 т” 
Netronics R&D Lid., Dept. PE-9 n 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below— 
С Netronics Stand Alone ASCII Keyboard/Computer 
| Terminal Kit, $149.95 plus $3.00 postage & handling. 
Deluxe Steel. Cabinet for Netronics Keyboard/Termi- 
B nàl In Bluc/Black Finish, $19.95 plus $2.50 postage i 
and handling. 
| О Video Display Board КИ alone (less keyboard), 589.95 i 
pius $3 postage & handling. 
{ О 12" Video Monitor (10 MHz bandwidth) fully assem- i 
bled and tested, $139.95 plus $5 postage and handling. 
| С RF Modulator Kit (to use your TV set for a monitor), ] 
$8.95 postpaid. 
[ O 5 amp Power Supply Kit In Deluxe Steel Cabinet i 
(+BVDC @ 5 amps, plus 6-8 VAC), $39,95 plus $2 
[| postage & handling. | 
= Enclosed (Conn. res. add sales tax) $ 7 
y— 
O Personal Check 
О Ува | 


| Аса. P 
Signature —& ^33 Бр. Date — __ 


Print 
Name 


D Cashiers Check/Money Order 
D Master Charge (Bank # 


сезер) 


Ка 
Аб ыы И аана. 
Loan те O Send Me More Information umi uum 


i 

І 

| Айй Ц - 
| 

A 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 


Explorer/85 


100% compatibile with ali 8080A and 
8085 software & development tools! 


No matter what your future computing plans may 
be, Level “A "'—art 3129. 95—is your starting point. 

Starting at = $129.95 for a Level "А" operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, QEM controller, or iBM- 
formatted. 8" disk small business system... yet. you're never 
forced го spend a penny for a component or feature you don't 
want and you can expond in small affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities—a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access io all software and development 
tools that exist for borh the 8085 and its 8080А predecessor 
(they are 100% software compatiblejJ—a computer which 
features onboard $-100 bus expansion—plus instant conver- 
sion to mass storage disk memory with either 5-1/4"' diskettes 
or standard 1IBM-formaited 8” disks. 

For just $129.95 (plus the cosi of a power supply, keyboard/ 
terminal and RF modulator, if you дол! have them already), 
Explorer/85 lets you begin computing on a significant level. . 
applying the principles discussed in leading computer maga- 
zines. . .деугісріпр “state of the ari" computer solutions for 
both the industrial and leisure environment. 


Level "A" Specifications 

Explorer/85's Level "А" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and ал 8155 ROM-1/O—all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and 5-100 ex- 
pansion, plus generous prototyping space. 

(Level “А” makes n perfect OEM controller for industrial 
— and ls available іп a special Hex Verslon which 

Р сап һе programmed using 
the Neironlcs. Нех Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
* VO: provisions for 25-pin 
{DB25) connector for terminal 
serial 1/0, which can also sup- 
рогі a paper паре render 
...provision for 24-ріп DIP 
biests, or industria! con- socket for hex keyboard/dis- 
troller use. play.. .cassetie lape recorder in- 
put...cassette tape recorder output., .casselle таре control 
output. . speaker outpul.,, LED output indicator on SOD 
(serial output} line. . Ғе interface (less drivers)... total of 
four 8-bit plus one 6-bit МО ports *Crystal Frequency: 6.144 
MHz е Control Swliches: reset and user (RST 7.5) 
interrupt. , additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard © Counter/Timer: programmable, 14-bit 
binary е System КАМ: 256 bytes located at 2898, ideal for 
smaller systems and for usc as ап isolated stack area in 
expanded systems... RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor {Terminal Version): 2k bytes of deluxe 
system monitor ROM tocated ai РВВ leaving 9008 [ree for user 
RAM/ROM. Features include tape load with labeling ...tape 
dump with labeling. .examine/chanye contents of on 
.. insert дага... магт sinri... examine and change ай 
registers, . .single step with register display at each break point, 
a debugging/iraining feamre...go to execution address... 
move blocks of memory from one location to another. . . fill 
blocks of memory with a constant... display blocks of memory 
--.ашотатіс baud rate selection. , variable display line length 
control (1-255 characters/line}.,.channelized 1/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and consate ош channel so thal monitor can 
communicate with [/O ports. 

System Monlior (Hex Version): Tape load with labeling. .. 
tape dump with labeling, , ‚ examine/change contents of mem- 
огу., .іпѕегі data.,.warm start. ,examine and change a 


Level "A" at 5129.95 isa 
fete operating system, 
perfect for beginners, hob- 


333 Litchfield Road, New 


Please send the items checked below— 


CT 06676 
plus $2 рхи. 


"ER R&D ED Ltd. бәр PURE IS. тысы шан mens шел GE 


By Netronios 


registers. . -Single step with register display at each break point 
.--ЕО to execulion address. Level “А” in the Hex Version 
makes a perfect controller for industrial applications and can 
be рашит using the Netronics Hex Кеурай/ Display. 
wg Hex KeypadiDisplay 
ы Specifications 
Calculator type keypad with 24 
system defined and |16 user 
defined keys. 6 digit calculator 
уре display which displays full 
ress plus data as well as 
Hex Keypad! Display. register and status information. 


Level “В” Specifications 

Level*'B"" provides the S-100 signals plus buffers/drivers to 
support up to six 5-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able іп 
4k blocks. , „address decoding for onboard Bk EPROM expan- 
sion selectable in 8k blocks. . address and дага bus drivers Гог 
onboard expansion... wait state generator (jumper selectable), 
to allow the use of slower memories. ..two separate 5 «oit 
regulators. 


Level "C" Specifications 
Level **C'* expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
| қ 58-100 cards directly into the 
motherboard. Both cage and 
Explorer/83 with L el cards are neatly contained inside 
C™ card cage Explorer's deluxe steel cabinei. 
Level “°С” includes a sheet metal supersiructure, а 5-сага gold 
Ках S-100 extension PC board which plugs into the mother- 
oard., Just add required number ^f S-100 connectors 
Level *D" Specifications 
Level “DÌ provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 


Level *E" Specifications 

Level “E” adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the ТІ 2516. It includes all sockets, power supply 
regulator, heat sink, filtering апа decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
t for up to - of onboard RAM). 


n А Coordinated 
гег/8 5 Applications Pak! 
Experimenter's Pak (SAVE $12.50)— Buy Level "А" and Hex 
Keypad/Display Гог $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE $24.45) —Buy Level “A,” ASCII Key- 
board/Computer Terminal, and Power Supply for $319 45 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
bius FREE postage & handling! 
Engineering Pak (SAVE $41.00)—Buy Levels "A," "B," 
^C," "О," and “E” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE $89.95)--Buy Explorer/85 Levels '*A,"' 
“В,” and “С” (with cabinet), Power Supply, ASCI Key- 
board/Computer Terminal (with cabinet), ték RAM, 12" 
Video Monitor, North Star 5-174" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, ail for just 
$1599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Outside Connecticul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technica! 
Assistance, Etc. Call (203) 354-9375 


sonalized disk operating d running] 


plug it in and you're up and running!), 
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Г] Explorer/B5 Level "А" Kit {ASCII 
Version}, $129.95 pius $3 p&h. 

О Explorer/85 Level "A" Kit (Hex 
Version), $129.95 plus $3 p&h. 

О Sk Microsoft BASIC on cassette 
‚ $64.95 posipaid. 

Bk Microsoft BASIC in ROM КИ 
(requires Levels "B," "D," aad "E''), 
$99.95 plus $2 p&h. 

О Level “В” (S-100) Kit, $49.95 plus 
$2 p&h. 

O Level "C" (5-00 6-curd expander) 
Kit, $39.95 plus $2 p&h. 

С Level "D" (4k RAM) Kit, 569.95 
plus $2 p&h. 

О Level "E" (EPROM/ROM) КИ, 
$5.95 plus 50€ p&h. 

O Deluxe Steel Cabinet for Explorer/ 
35. $49.95 plus $3 p&h. 

D ASCII Keyboard/Compuier Ter- 
minal КН (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video outpul convertible 
ta baudot output, selectable baud rate, 
RS232-C ог 20 ma. МО, 32 or 64 char- 
acter by 18 line formats, and can be 
used with either a CRT monitor ora TV 
set (if you have ап RF modulator), 
$149.95 pius $2.50 p&h. 

PE. Hex A Кеуреб лімнен play Kit, $69.95 


О Deluxe Steel Cabinet for ASCII 
Dorm $19.95 plus $2.50 


О Power Supply Kit (28V @ 5 amps) 
= steel cabinet, $39.95 plus 52 


D) Gold Ptated S-100 Bus Connectors, 
$4.85 each, postpaid. 

O RF Modulator Kit (allows you to 
use your TV sei аз a monitor), $8.95 
posipaid. 

D 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

О 32k RAM Kit, $329.95 plus $2 p&h. 
D 48K RAM Kit, $459.95 plus $2 p&h. 
О 64k RAM Kit,-$589.95 plus 12 раһ. 
О ték RAM Expansion Kit (to expand 
any of thc pe up to 64k), $139.95 
plus $2 p&h cach 

О Entel 8085 cpu User's Manual, $7.50 
posipaid. 

L] Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid, 
С 12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

О North Star Double Density Floppy 
Disk Kit (One Drive) for Éxplorer/ 
85 (inctudex 3 drive S-100 controller, 
DOS, and extended BASIC with per- 


$699.95 plus $5 p&h. 
OPower Supply Kit for North sarf 
Disk Drive, $39.95 plus $2 p&h. 

D Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

С Experimenter’s Рак (see above). 
$199.90 postpaid. 

D) Student Pak (see above), $319.85 
postpaid. 

П Engineering Pak (sec above), f 
$514.75 postpaid. 

Г! Business Pak (sce above), $1599.40 


postpaid, 
Total Enclosed $ L ——— 1 
Conn. гез, add sales tax) By— 

Personal Check O M.0./Cashier’s В 
Check OVisa О Master Charge 

(Валк . .. 

Асы. B 
Signature — Бр Dalt — 


Print 
Мате 


| 
P ды. 
| 


City 


Site, Zip 


aum ume мн на D шин шина GN мән ән X ша 0) Send Ме Information mm 
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Listing 1 continued: 


03A4 20 3B 1E JSR PRTBYT Print Op Code 

ОЗА? 20 9E 1E JSR OUTSP Space 

ОЗАА 20 9E 1E JSR OUTSP 

ОЗАО 20 63 1Ғ JSR INCPT Increment address 
0380 А2 00 LDX $$00 Load contents of 

O3B2 A1 FA LDA (FA, X) address at FBFA 

0384 20 3B 1E JSR PRTBYT Print Operand 

03B7 20 63 1F INCAD JSR INCPT Increment to next Op Code 
ОЗВА A5 FB LDA FB Address 

O3BC cD F8 17 CMP EAH 

ОЗВЕ Е0 03 ВЕО МЕХТ 

03С1 4С 0B 03 УМР START1 if this address is 

0304 А5 ҒА МЕХТ (ОА ҒА equal to the ending 
03C6 CD F7 17 CMP EAL address then sto 

03C9 FO 03 BEQ STOP Otherwise go to START1 
03CB 4С ов 03 JMP START1 and print the Op Code 
03СЕ 4С 4F 1C STOP JMP START 


LOAD STARTING 
ADDRESS INTO 
POINTL AND 
POINTH 


Maro ge 1 
—4STARTI sed 
L 


DO CARRIAGE 
RETURN, LINE FEED, 
PRINT ADDRESS, 
SPACE 


= 
47 So LOCATION 
T- --1 6319 | 


LOAD ОР CODE 
STORE IN TEMP 1 


Dd a аьа Г Locat юн | те " 
| OSE у шш 0337 | 


---1--- 


PRINT OP CODE 


г = 
"Бь-----------і 83 0340 | 
L “4 


Г 1 p 
| PRNT3 0378 | p------ —- PRNT2 ОЗА! | 
L L 


AND TWO BYTE PRINT OP CODE 
OPERAND AND OPERAND 


— 
| INCAD 0387 р--------- 


INCREMENT 
ADDRESS 


LOCATION ! 
038A | 


--------: 


ORES S 


BANS 


г шақы 
| STOP 03CE ранней 
нее ылы! ғ------- 


Figure 1: Flowchart of procedure used to print hexadecimal instruction codes from KIM-1 memory. 
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Until now 


computer graphics suffered 
. from terminal high cost. 


I you've ever considered displaying 
Tektronix’ graphics data [rom а host 
computer you know all about terminal 
high cost. A hunk of hardware like a 
Tektronix 4010 graphics terminal can 
set you back quite a lew kilobucks. IUs 
enough lo drive à person of modest 
means to Lhe drafling lable. 


The Affordable Alternative 


ABW Corporation has just made 
graphies display as practical as the 
personal computer. With TEKSIM. The 
Apple І/ЛеЮтопіх 4010 Simulator. 
TEKSIM is a reacl-only memory (ROM) 
thal plugs directly into an inexpensive 
Apple П* computer. Combining an 
advanced programming technique 
known as distributed processing wiih 
Apple's high resolution plotting 
capabilities enables TEKSIM Lo emulate 
Tekironix 4010-serics terminals al a 
fraction of the cosl. (A symbolic represen- 
taLion ol TEKSIM in operation is provided 
below Гог the technically minded.) 


15 


Heres how ТЕК М works: First Tektimi data 


Comes a of the hos! computer 


Outstanding Features 
The TEKSIM-Apple combination 
functions in the same way as a TekL ronix 
terminal. displaying graphical output 
[rom a hosi computer шй бон! any 
modification ta the host-resident 
program. You can also inpul data to the 
host using game pacdcles or a joystick, 
And a TEKSIM-Apple lerminal even has 
[cat ures not available in the 4010-serics. 
Six-color "palette" for mullicolored 
displays. Selective erase. Video output 
to allow any size Lelevision Lo serve as 
the screen, Plus the added benefits of a 
powerful Apple il computer to use both 
іп and aut of graphics made. Any 
compromise? Just one. Apple's resolu- 
lion is about a fourth that of a Tektronix 
Lerminal. Still more than adequate for 
most applications. 


Best Buy for Business; Education 


TEKSIM is the lagical choice lor cor- 
porations and educators. A Tektronix 
terminal can be too much for a limited 


Then TERSIM ireiisjmas it into Apple deta... 


budget. And investing in TEKSIM-Appie 
terminals will make any budget — big 
or small — ёо а lot further. 

Exceptional performance, Allordable 
price. That's TEKSIM, from ABW. 
AL S795+.TEKSIM marks the end of 
terminal high cost. 


For more TEKSIM information, 1 
| mail (his eoupon Lo: 
ABW Corporation 
РО. Bax M 1047 
Ann Arbor, MI 48106 


| 
] 
| 
| Ог сай! (313) 971-9364. 
| 
| 
| 


Pease contact me. Phone 


L. Dealer inquiries (vitet. 10050 J 


80 it cun be displayer ан the Apples 
TV screen. 


Teksim 


APPLE II/TEKTRONIX 4O10 SIMULATOR 


CIB78 by ABW Corp. 
"Toktronn rs a reglerad trademark H Tektronix, inc 


ti 
A 


пу Мав а rengistared trademark of Aone 
тя, E aug St rata 


Compute Ine 
рсе Шиыйашу сои ауада бе 
р. Ш ^et aflllisted wilh, игй ТЕКБІМ i not encorsod by, 


Tekironix, Ine, 
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Give Your Computer 
an Ear for Names 


One of the major criticisms of the 
computer is that it is too literal (ie: 
unable to accept minor errors from 
fallible human operators). When the 
computer asks a question, if an 
answer is not exactly right the com- 
puter rejects it, even if the answer was 
nearly correct. The computer does 
not apply a human's reasoning ability 


Name 


Munnecke 
Minnecke 
Munnuke 
Munneake 
Munneeke 
Municky 
Muneeck 
Monkey 
Muneick 
Munnick 
Monnecks 
Muuncake 
Munnedie 
Lunnecke 
Munnecle 
Euler 
Gauss 
Hilbert 
Knuth 
Lloyd 
Lukasiewicz 
Smith 
Smyth 
Smythe 
Smitty 
Gonzales 
Gonzalez 


Table 1: Sample Soundex code for 
several names. The first fourteen 
names following the authors are 
misspellings of his name, actually 
found on mail, along with their 


respective Soundex codes. Notice 
that most of the misspellings reduce 
to the same Soundex code and could 
identify the correct name. 
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Tom Munnecke 

c/o Metasystems 

6199 Shaker Dr 
Riverside CA 92506 


to determine the intent of the 
operator. Instead, it works only with 
the exact response. 

There is a technique which has 
been used since the turn of the 
twentieth century to retrieve names 
based on pronunciation, rather than 
their spelling. It is called the Soundex 
code, and was originally developed to 
search for names in the 1890 census 
files. The technique is to give each 
name а four-character code, con- 
sisting of the first letter of the last 
name followed by three digits 
representing the sounds found in the 
rest of the name. This code is then 
used to group together all names 
which “sound like” each other. 

The Soundex code allows the user 
to enter a name in a form believed to 
be the proper spelling. The computer 
responds with a menu listing all 
sound-alike names, allowing the user 
to make a selection. If only one name 
is found, the computer could con- 
firm the name identity and proceed. 

For example the user could 


Letters Code Digit 
bf,p,v 

C, g J 4 K,S,X.z 

dt 


Table 2: Numeric single-digit codes 
that are assigned to letters from the 
corresponding groups as they occur 
in a name being encoded in the 
Soundex system. 


misspell "Gonzales" as "Gonzalez"; 
"Smythe" as "Smith"; or "Andersen" 
as "Anderson." I amparticularly sen- 
sitive to this problem because my 
name (loosely pronounced "money- 
key") is regularly misspelled. Table 1 
shows a sample of the misspellings, as 
collected from actual mail I have 
received during the last two years. 

The exact use of the Soundex code 
varies greatly with the computer's 
file-management system. Some data- 
base management systems support 
Soundex codes directly; others re- 
quire the programmer to structure the 
search logic. The program is easily 
modified to arrange sounds in groups 
other than as shown, Therefore, there 
are many modified versions of this 
technique in use around the country 
to account for local variations іп 
names and programmer's whims. 

The user might see the Soundex 
routine working as follows (user in- 
put is italicized): 


WHAT NAME: SMITH 


SELECT ONE: 
1. Smith, Jack 123 Main St 
2. Smith, John 456 Central St 


3. Smythe, Zachary 789 First Ave 
Enter Choice: 


If there is only one name with the 
sound, the computer might respond: 


WHAT NAME: SMITH 
John Smith, 123 Main St 


This approach is only the most simple 
technique. It can be enhanced by add- 
ing the first initial of the first name, 
sex, birthdate, or other characteristic 


ТЫ! | orn 


# 
й 
E 
a 
г | 
в 
я 


= I 
Ls 4 
1 = 
| E" ч, 
) x 1 ТА) Ё 
ы 
| % * 
i 
E ] қ. 
ü E 
| E 
= Б 
іш, 
a 


ыы 


Заре Beard Fe ішегі 


Why Not the Best? 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K —$249 $259 
32K —$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
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Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
ВАМ$ that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
3OOma, +16\ @ 150та and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. АІ of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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Listing 1: Soundex program written in Microsoft BASIC for the Commodore РЕТ. Table 3 describes variables used in the program. 


100 НЕМ TEST DRIVER FOR SOUNDEX 

110 INPUT "LAST NAME":N$ 

120 GOSUB 2000:REM EXECUTE SUBROUTINE 
130 PRINT “SOUNDEX CODE =";5$ 

140 GOTO 100 


2000 REM SOUNDEX ROUTINE TOM MUNNECKE 2/22/79 

2010 REM RETURNS SOUNDEX CODE 5% FROM LAST NAME № 

2020 REM SEE KNUTH, "ART OF COMPUTER PROGRAMMING”, VOL #3, P 391 
2030 REM 1%-” ^": REM LAST SOUND 

2040 5$ = MID$(N$,1,1):REM START WITH FIRST LETTER OF NAME 

2050 IF LEN(N$) « 2 THEN 2200:REM SKIP SHORT NAMES 

2060 FOR I = 2 TO LEN (N$):REM FOR EACH REMAINING LETTER 

2070 E$ = MIDS(N$,I, 1):REM SELECT І-ТН LETTER 

2080 E = ASC(E$)-64:REM CONVERT A THRU Z TO NUMBER 1 THRU 26 

2090 IF E > 26 OR E < 1 THEN 2160:REM USE ONLY LETTERS 

2095 REM SELECT SOUNDEX CODE 

2100 K$=MID$("0 123012002245501262301020 2",Е,1) 

2110 REM ABCDEFGHIJKLMNOPORSTUVWXYZ 

2120 IF K$=L$ OR К%-"0” THEN 2160:REM SKIP TWO CONTIGUOUS SOUND-ALIKES 
2140 S$ 2S$--K$:REM BUILD UP SOUNDEX RESULT 

2150 IF LEN(S$)» 3 THEN 2200:REM ONLY FIRST 4 SOUNDS 

2160 L$2K$:REM SAVE LAST SOUND 

2170 NEXT:REM DO NEXT CHARACTER IN NAME 

2200 S$ = LEFTS(S$ + "000",4):REM PAD TO RIGHT WITH ZEROS AND SHORTEN TO 4 CHARS 
2210 RETURN 

2999 END 


Donald Knuth (published by 
Addison-Wesley, Reading MA). The 2. 
four steps in generating a Soundex 
code are: 


other positions. 

Assign group numbers to the re- 
maining letters after the first ac- 
cording to the scheme given in 
table 2 

If two or more letters with the 
same code are adjacent in the 
original form of the name 


to identify the person with greater 
accuracy. 


Constructing the Soundex Code 
The technique for constructing the 
Soundex code is found on page 391 of 
The Art of Computer Prográmming, 
Volume 3: Sortíng and Searching by 


1. Retain the first letter of the 3. 
name, and drop all occurrences 
of a,e,i,o,u,w,y,h and а in 


HAZELTINE 1500,1510, 1520 
Outstanding reliability. Clearest video i image ín 
this price range. Excellent single & quantity 

pricing. Also available with 50Hz. and French, 
бе Swedish characters. 


[BM CRT 3101 $1,2 
9 x 16 dot matrix. Selectric-like кеніне 
Works оп 50Hz., 220V. 


TELEVIDEO Smart CRTs. 


Many edit features and remote commands. B 


IMS 5000 SYSTEM $2,7 
2-80 CPU, S-100. Runs CP/M.® Dual, double 
density 545 drives, 32K RAM. 

IMS 8000 

Like 500 system but with 8 inch drives. 
Double sided drives also available. Expansion 
to 64K, four drives. 

MARINCHIP 9900 

16 БІТ CPU $700 
Extensive software package included in price. 
Text editor and word processor worth over 


models һауе TTY-like л C models 


Rave Selec ig ours ce By itself! Manuals skillfully "= 


$450 SHUGART . .$525 
$275 PER SCI 277$1,210 
and the beautiful INNOTRONICS .. .$525 
(John favors the INNOTRONICS for their 


construction and ance.) 


SOROC IQ 120 


4116 RAM CHIPS 
For Superbrain and TRS-80 
IMS 16К Memary, 250 ns 
CALIFORNIA COMPUTER 12 slots 
ire TEXAS INSTRUMENTS 
>e e 810 

20 


16K memory, Runs in 4MHZ systems without 
wait states. Excellent value. 


Call on us for product sheets. 
Dealer inquiry invited. 
(Prices subject to change without notice.) 


WE EXPORT 
Overseas Callers: 
Phone 212 448-6298 
or TWX 710 588 2844 
or Cable: OWENSASSOC 


Associates, Inc. 
12 Schubert Street 
Staten Island, New York 10305 
212 448-6283 » 212 448-6298 
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TELETYPE MODEL 43 
with RS232 

220 v. transformer, installed 

tractor feeder mechanism 


DEC LA 34 


Plug compatible alternative to the hard-to-get 
TTY 43 


DEC LA 35/36 UPGRADE ....$750 
Increases baud rate to 1200. Micro-processor 
controlled. Many features including TOF, tabs 
and margins control. Quantity pricing. 


NEC SPINWRITER 5510. . Nt {O00 
DIABLO 1640 KSR 
These prices include tractor 


QUME SPRINT 5/55 


CONTROLLERS 

KONAN Hard disk, S-100 
TELETEK Double density . 

for 5% and 8 inch and single ‘densi 
TARBELL Double density 


MODEM: The CAT from Novation $179 
Originate/answer 
CODs accepted at no extra charge. 


Shipping: $13 for lighr printers and CRTs. 
Credit cards add 4%. МҮ residents add rax. 


$3,380 


JOHN D. OWENS p and Courteous Service! 


We have no reader 
inquiry number. 
Please call or write. 


Basic In A Nutshell 


Step by Step also available for Apple ІІ and Pet e Apple II version also available on disks for $59.95. 


Name: Step-By-Step 

Vendor: Program Design, nc., 11 
Ider Court, Greenwich CT 06830 
Price: $49.95 

Purpose: Teaches how to program 
a TRS-80 using BASIC 
Documentation: Outstanding 
Loading: OK— Level 6, not crifloal 
Implementation: This is a case of 
BASIC program that feaches BA- 
SIC programming. It starts out with 
the assumption that the student 
only knows how fo tum the TRS-80 
on. Three cassette tapes are 
mounted іп the cover of a loose- 
leaf notebook that also contains 
supplementary information frames. 
The course is divided іпіс ten №о- 
рап lessons. From a simple PRINT 
"HI" through arrays and graphics to 
complex programs, all of the Level 
ll commands and statements are 
exercised, 

The instruction method consists of 
explanation, example, trial and 
testing. Commands and state- 
ments are presented and ex- 
plained, exampies are shown both 
on the screen and in the notebook, 
and then the student is presented 
with some problems to solve using 
the BASIC elements under discus- 
sion. If an Incorrect answer Is given, 


two more trles are allowed, and 
then the correct answer is dis- 
played, Each lesson ends with a 
test that 13 administered and 
scored by the computer. The results 
are then entered Into the student's 
progress chart, More comprehen- 
sive examinatlons are given at the 
end of Lesson 5 and at the end of 
Ме course, 

Sultabllity: This is the kind of adu- 
cational programming that per- 
sonal computing needs more of. 
The student (my teenage son) 
leamed much more quickly than | 
could have taught him, and at his 
own pace. However, this course 
isn't Just for youngsters but for any- 
one who wants to be able to pro- 
gram effectively using tha BASIC 
language. In a household where 
there isnt anyone to do the teach- 
ing, this course would Бе espe- 
clally useful. i'd like to see a similar 
course for assembly-language 
programming. 

Other software available from 
the same vendor: IQ Bullders (four 
different kinds), Memory Bullder 
and Story Bullcder. 


Reprinted with permission: 
80 Microcomputing, February 1980 


Available at Computerland and other fine computer dealers. Or, use the coupon below. 


Program Design, Inc. 11 Idar Court Greenwich, Conn. 06830 203-661-8799 
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ORDER FORM 
Quantity Title Computer 
STEP BY STEP 
Please send me a list of dealers in my area D Shipping 5% 
Check or m.o. enciosed D CT resident add 7% 
BankAmericard/ VISA 4 Name: TOTAL 
Mastercharge x Address: 
MC 4 digits over name City: 
EX date Phone State & Zip: Add 510. 
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* Foreign orders: U.S, funds 
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START 


LAST SOUND = NULL, 
SOUNDEX CODE = FIRST 
LETTER OF NAME 


МАМЕ< 2 
CHARACTERS 


Р 


YES 


NO 
à; NO <> ҮЕ5 
SELECT 
CHARACTER 


CONVERT TO POSITION 
IN ALPHABET 


| ADD SOUNDEX 
GROUP TO CODE 
SAVE LAST SOUND 


RETURN 


Figure 1: Flowchart of the Soundex algorithm subroutine. 


(before step 1), omit all but the 
first. 

4. Convert the name to the form 
letter, digit, digit, digit by add- 
ing trailing zeroes (if there are 
less than three digits), or by 
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PAD TO RIGHT 

WITH ZEROES 

TRUNCATE TO 4 
CHARACTERS 


dropping rightmost digits, if 
there are more than three. 


BASIC Program 


Listing 1 shows the Soundex code 


generating subprogram 


that 


соп- 


Input 
№ — Name to be coded 


Output 


5% Soundex code of N$ (form: 
letter digit digit, digit) 


Temporary 


| Character position in N$ 
under consideration 

Е$ Ith Character in М% 

Е Alphabetic sequence of E$ 


(% Last sound during evalua- 
tion 


Table 3: Variables used in the 
Soundex program. 


structs the encoded form from a last 
name. It was written and tested on a 
Commodore PET 2001 computer, but 
it should work on any computer 
using Microsoft BASIC. It should 
work on other BASICs which have 
LEFT$, RIGHT$, and MID$ func- 
tions, and use “+” for string con- 
catenation. 

Figure 1 shows the flowchart 
describing the program's operation. 
Line numbers on the flowchart cor- 
respond to the BASIC line numbers in 
listing 1. The program is separated in- 
to two parts: the Soundex routine, 
starting at line 2000, and a test driver 
starting at line 100. The driver is used 
to ask for a name, invoke the 
Soundex generator, then print the 
results. It will be replaced by your 
program logic for filing and retriev- 
ing. The Soundex generator in line 
2000 accepts as input the variable N$, 
representing the last name to be con- 
verted. It returns 5%, the Soundex 
code for N$. 

The only tricky part of the pro- 
gram is contained between lines 2080 
and 2110. Instead of testing each 
letter individually, as shown in the 
original technique above, the pro- 
gram converts the letter to a number 
from 1 to 26, representing its position 
in the alphabet. It then uses this 
number to index a character string, 
containing the group codes for each 
letter. The comment below the index 
line at line 2110 documents this 
technique, and provides a reference in 
case the codes need to be changed. 

The Soundex subroutine may be in- 
corporated into programs that re- 
quire the computer to understand 
user input. The addition of a Soundex 
routine can increase the usefulness of 
a computer. м 


p^» 
mua 


ж Mh [ТОТАШ З | 


` BATTERY SUPPORTED 
CALENDAR CLOCKS 


PDP-11* Multi-Bus** 
TCU-100 • $495 TCU-410 • $325 
и Provides month, day, hour, minute and second. а Provides year, month, day, hour, minute and 
m Can interrupt on date/time, or periodic intervals. second. 
TCU-150 • $460 m SBC/BLC compatible. 
m Provides year, month, day, hour, minute and 
second. HP 2100 
m Automatic leap year. TCU-2100 • $395 
ч cuo RSX-11M, AT-11 FB/SJ VO2, VOS m Correct time restored after power failure. 
| а Compatible with the HP TBG card. 
шы Ж в 
1.51-11/2 Serial Clock (RS 232 or 20 mA) 
TCU-50D • $325 SLC-1 • $640 
= Provides month, day, hour, minute and second. m Connects between any terminal and host computer. 
= Dual size board. ш Provides date, time and more! 
m Patches for RT-11 SJ/FB VO2, УОЗВ. | 
АН Digital Pathways TCUs һауе оп board NICAD 
Lockheed SUE batteries to maintain time and date during power 
TCU-200 • $550 down. Timing is provided by a crystal controlled 
m Provides year, month, day, hour, minute, second oscillator. Prices are U.S. domestic single piece. 


and milli-second. Quantity discounts available. 


m interval interrupts between 1/1024 seconds and ; 
For more information on these products, contact: 


анн». Digital Pathways Inc. 
' 4151 Middletield Road 
Computer Automation (Naked Mini) Palo Alto, CA 94306 
TCU-310 e $385 Phone: (415) 493-5544 


m Provides year, month, day, hour, minute and 
second. 


*Trademark of Digital Equipment Corporation ** Trademark of Intet Corporation 


*** Trademark of Computer Automation Incorporated 
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The Club Computer Network 


Does a club need a computer net- 
work? What are its uses? What are 
the advantages of having such a net- 
work? 

This article attempts to answer 
these questions and provide ideas on 
the techniques used in implementing 
the network. 


Basic Communications Needs 

Ал important aspect of any hobby 
is communication. The sharing of 
information and experiences can add 
a great deal of enjoyment and save 
much time. If the techniques used to 
solve some problem are made avail- 
able by the solvers to others, the 
recipients of the solution can advance 
the state of the art. This is done by 
building upon the foundations 
developed by the original solvers, 
rather than by rebuilding the same 
foundations. 

In the computer field, communica- 
tions fall into two similar but distinct 
categories: the exchange of personal 
messages and the exchange of com- 
puter data (programs or data bases). 

Personal messages may contain 
any plain language text. Computer 
data may contain programs, data 
bases, and instructions for processing 
files. 
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Computer data comes in many 
forms. In the personal computer area, 
data may be on paper tape, cassette 
tape, or floppy disk. If it is on 
cassette, it may be in a digital satura- 
tion format or some modulated audio 
format. It may also be recorded at 
one of several data rates. 

If data is on a floppy disk, the disk 
may be soft-sectored or hard- 
sectored. Data may be on 5- or 8-inch 
disks, which may be single or double 
density, single or double sided. The 
disk format may be compatible to a 
disk operating system such as CP/M 
or North Star, or it may not. 

Most computer users do not have 
the means for reading or writing all of 
the different types of off-line storage 
media. Thus, two users who wish to 
share software may have what is 
known as a "media incompatibility 
problem." 

А typical example occurs in the 
Chesapeake Microcomputer Club 
(CMC). Two members own 8080 or 
Z80-based systems, each running the 
Digital Research CP/M disk 
operating system. One member, 
however, uses 8-inch soft-sectored 
disks, while the other uses a North 
Star system (5-inch hard-sectored 
disks). They have no compatible 
medium such as tape. How then are 
they to share computer files? 

The club is spread out over a wide 
geographic area. Several of the 
officers require access to the club 
roster or membership list. Currently 
the list is kept by one officer who has 
to update it, see that labels are 
printed for mailings, and send 
physical copies of the list to the other 
officers. Since officers may live 30 to 
50 miles apart, the telephone and 
postal services are the only practical 
method for information exchange. 
There must be a better way. 


The club has a need for dissemi- 
nating information. Reports concern- 
ing main meetings, chapter meetings, 
group purchases, surplus informa- 
tion, and special interest groups have 
to be made available to the member- 
ship. Currently the information is 
passed out at meetings and through 
the mails by a monthly newsletter. Is 
there a better way? 

Many of the members possess their 
own computer systems. The degree of 
sophistication ranges from a simple 
KIM-1 to a system with dual disk 
drive, large amounts of memory, and 
line printers. A number of members 
have become involved with the club 
computer project and the group- 
purchase plan for equipment. Each 
one of these systems is in a different 
stage of development. Many people 
are finding that their system cannot 
perform the tasks that they wish it to 
perform, because several system com- 
ponents {such as extra memory or 
disk storage capability) are lacking 
for one reason or another. Perhaps 
the capital outlay involved is not 
available, or they are waiting for 
deliveries to take place. 

When contemplating the purchase 
of additional hardware and software, 
decisions involving hundreds of 
dollars must be made, sometimes 
with little factual information. At 
club meetings members can discuss 
their requirements and experiences, 
but that just results in acquisition of 
information about how a particular 
item of computerware works in some- 
one else’s environment and how it 
meets his requirements. 

It would be nice to be able to get 
together with a friend and gain 
hands-on experience of the way that a 
computer system component per- 
forms in one’s own environment 
before purchasing it. Visiting friends 
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Figure 1: Diagram of sample telephone and radio-data transmission links in a typical 
club computer network. Several computers form nodes in the network. Solid lines in- 
dicate telephone links; dotted lines indicate links through a 2-meter band amateur radio 
repeater system (at the same location as one of the computers). Communities identified 
are located in northern Virginia and in Maryland (except for Washington DC). 


and using their systems can provide 
this facility, but it is inconvenient, 
especially when a long session is 
planned or the traveling distance is 
great. There must be a better way. 


Basic Network 

There is a better way. It is called a 
club computer network. All club 
members can have access to it. It may 


be centralized or distributed, but it 


will provide a service to the club 
members. Access may be via the 
telephone line or via amateur radio- 
teletypewriter (RTTY) circuits. Each 
access method has its own advantages 
and disadvantages. 

An example of such a network is 
shown in figure 1. [t incorporates 
both radio and telephone links. It also 
allows for a number of computers in 
the system. It is spread out over a 
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The days of complicated, unreliable, 
dynamic RAM а are vA 


the ultrabyte memory board 


$199.35 (===. 


Netronics consistently offers innovative products at un- 
heatable prices. And here we go again — with JAWS, 
the ultrabyte 64K 5100 memory board. 

ONE CHIP DOES IT ALL 

JAWS solves the problems of dynamic RAM with a 
State-of-the-art chip from Intel that does it ай. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts .,. delay пез... massive 
haat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 

Look what JAWS offers you: Hidden refresh . . . fast 
performance . . . low power consumption . . . latched 
data outputs ... 200 NS 4116 RAMs ... on-board 
crystal . . . 8K bank selectable... fully socketed . . . 
solder mask on both sides of board . . . designed for 
8080, 8085, and 280 bus signals . . . works in Explorer, 
Sol, Horizon, as well as ali ather well-designed 5100 
computers. 


GIVE YOUR COMPUTER А BIG BYTE OF MEMORY 
POWER WITH JAWS — SAVE UP TU $90 ON 
INTRODUCTORY LIMITED- OFFER SPECIAL PRICES! 


UNDECIDED? FRY A WIRED 16K JAWS iW YOUR COMPUTER ON OUR 
,IU- DAY Ү MONEY. BACK DEER (SPECIFY ШШ 
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From Cannacticut Or For Agsistence, (203) 354-9175 


ept | 
МҮН ШЇ RESEARCH & Б! 
DEVELOPMENTLTDÀ 


333 Litchfield Road, New Milford, CT 06776! 


t Please send the items checked below: 

C] JAWS 16K ВАМ kit, №. 6416, 5199.95. * 

Г] JAWS 16K RAM fully sasambled, tested, burnsd іп, 
№. 6416W. $229.95. * 

L] JAWS 32K RAM kit, No. 6432, (reg. price $329.95]. 
SPECIAL PRICE $298.95.* 

Г] JAWS 32K RAM fully assembled, tested, burned in, 
No. 6432W. (reg. price $369.95), SPECIAL PRICE 
$339.95.* 

Г] JAWS 48K RAM kit, No. 6448, (reg. price 5459.95), 
SPECIAL PRICE 3399.35.* 

C) JAWS 48K fully assembled, tested, burned in, No. 
644BW, (reg. price 5509.95), SPECIAL PRICE 
$449.95.* 


C] JAWS 64K RAM hit, No. 6464, (гер. price $589.95), 
SPECIAL PRICE $499.95.* 

L1 JAWS 64K RAM fully sssembled, tested, burned іп, 
No. 6464W, (гед. price 5849.95], SPECIAL PRICE 
$§59.95.* 

Г] Expansien kit, JAWS 18K RAM module, to expand 
any of the above in 16K blocks up to 64K, No. ІБЕХР 
$129.95. * 

“All prices plus $2 postage and handling. Connecticul 
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Фаск McAlister had $12,000 
worth of power tools. 


Here's why he sold them. 


*My shop was equipped with commercial tools in which I had 


an investment of $12,000 or more. I sold all my machines at a 
| nice profit, and purchased one Mark У... [can do anything I 

was doing on all the machines, this gives me a lot more room 

and І have several thousand in the bank. What more could I 
| ask for?" — Jack McAlister, Tucker, Georgia 


Jack McAlister found something out 
that a lot of woodworkers at all 
levels already know. You don't 
need a shop full of expensive power 
equipment to do just about any job 
you could imagine. All you need 15 а 
Shopsmith Mark V. 


The 5-in-1 tool that does it all. 


The Shopsmith Mark V is actually a 
complete workshop in a single, 
compact unit no bigger than a bi- 
cycle. It includes the five basic 
power tools no home shop should 
be without. 


It's powered by a rugged precision- 
built motor that any power tool 
owner would be proud to own. And 
it can do more than your standard 
power tools because it actually lets 
you borrow features and set-ups 
from one too! to enhance the capa- 
bilities of the others. So you can 
tackle jobs you now wouldn't dream 
of doing yourself. And, thanks to the 
Mark V's built-in precision and con- 
trol, you'll do them successfully. 


Maybe it's time for you to find out 
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what Jack McAlister and over 
350,000 Shopsmith owners al- 
ready know. Mail the coupon for 
all the facts today. 


Don't you owe it to yourself to find 
out more about the Mark V — the 
single piece of equipment that can 
actually replace $12,000 or more 
in power tools — yet costs less than 
1/10 that figure? 


The Shopsmith Mark V — 
the tool to start with... 
the system you grow with. 


| Shopsmith Inc. 


Dept. 2458 
750 Center Drive 
Vandalia, Ohio 45377 


Yes! Please mail me your FREE lnfor- 
mation Ki on the Shopsmith Mark V 
| understand there is no obligation 


relatively wide geographic area. One 
computer may be accessed either via 
a 2-meter FM radio-teletypewriter 
repeater (operated by the Amateur 
Radio Development Association, 
AMRAD, using the frequencies 
147.81 and 147.21 MHz), or via the 
telephone line. The other computers 
are operated on behalf of the 
Chesapeake Microcomputer Club Inc 
by various members. Note that this 
area-wide operation is necessitated by 
the geographic dispersal of the 
membership of the two clubs, 

The central computers are located 
so that at least one computer is within 
local telephone-dialing range of each 
club member. Several members may 
be within local dialing range of more 
than one. If one machine in the net- 
work is down, or in use at any par- 
ticular time, these members can try to 
access another computer. 

The radio link can be used by vir- 
tually any amateur radio teleprinter 
station in the area that is equipped for 
2-meter FM operation. Of course, 
any member of the club can access 
any computer by making a long- 
distance telephone сай]. 

Data is collected in each computer 
for remote retrieval at a later time. If 
the data in one machine is addressed 
to a user outside the local telephone 
area, the data is automatically sent to 
the computer in the distant area in the 
late evening, when long-distance 
telephone rates are lowest. This inter- 
computer transfer takes place once 
per night per machine in a predeter- 
mined sequence to transfer the max- 
imum number of messages with the 
minimum number of calls. 


Link Types 

Consider first the characteristics of 
the radio links. Many amateur radio 
operators already use noncomputer- 
ized automatic-starting radio- 
teletypewriter equipment for receiv- 
ing message traffic. A computer net- 
work for message handling is a logical 
successor to these existing autostart 
networks. 

The existing noncomputerized net- 
work works as follows. All stations 
monitor the same frequency. 
Messages are sent blind; when a 
message is originated into the net- 
work, the sender does not know for 
certain if the destination station is 


DECIDE FOR YOURSELF... 


IPS-100 MICROCOMPUTER MAIN FRAME 


Functions with the Wise 1 as a complete system or with 


most other dumb terminals. 
Suggested List Price $ 3495 


[| 
esr dayrdin ігі|,%іі» i 


DEALER INQUIRIES INVITED 


Bidg.#3, Drummond Plaza 
Newark, DE 19711 
(302) 738-0933 


Circle 122 оп inquiry card, 


WISE 1 TERMINAL 

Totally intelligent terminal which can be used for single or 
multi-user capabilities. Expandable into a complete system. 
Suggested List Price $ 1695 


y is. 
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HARD DISK MODULE 
32 Megabytes of on-line storage...16 fixed / 16 removable 
Suggested List Price $11,995 chown wi орі rack & 2nd drive 


...WHICH CDS SYSTEM 
BEST SUITS YOUR NEEDS 


AUTHORIZED DISTRIBUTORS 


In Florida In Italy 
Datatron Computer Data Systems, SRI 
11041 N.W, 44th Street Scali D'Azeglio, 52 
Coral Springs, Fl. 33065 Livorno, italy 57100 
(305) 753-7514 0586-376461/7 
In Canada In Spain 
House of Computers, Inc. Polytronica 
368 Eglinton Ave., West Cavanilles, 30 
Toronto, Ontario, Madrid, 7, Spain 
Canada M5N 1A2 252 55 89-433 27 34 
(416) 482-4336 

DEALERS 


Computer Data Systems Inc 25 West Woodbine Youngstown, ОН 44505 (216) 747 5539 
All Type Business Systems 57 Verdi Street Farmingdale. NY 11735 (516) 249-4650 
Microprocessor Applications Maskells Ни Road Selby, Victoria, Australia 3159 (03) 7545108 
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Computer Center 125 Pillow Street Butter PA 1600} (412) 287 0754 
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monitoring the frequency, unless 
2-way contact is first established. In 
the evening, or during weekends, this 
may not pose much of a problem, 
because the probability of someone 
being at home is great. However, dur- 
ing the working day, that probability 
decreases. Thus, if contact cannot be 
established directly, the message can 
still be sent, but there is a probability 
that the destination receiver will not 
be on line, and the message will be 
lost. 

If, however, the message can be 
stored in a central computer by the 
sender, and retrieved later by the 


64KB RAM MEMORIES 


LSI-11 - $750.00 Ө SBC 80/10 - $750.00 


receiver, the probability of successful 
transmission of the message from 
sender to receiver is almost certain. 
The addition of a computer therefore 
becomes an asset to the network. 

If several stations in the network 
have computers capable of answering 
back to the sender, the utilization of 
the computer may be reduced. A 
sender can put out a direct call, If an 
answer is not received (indicating that 
the destination is not on line or 
monitoring at the time), the message 
can either be transmitted to the com- 
puter for storage, or held and 
transmission attempted again at a 


5-100 - $750.00 Ө 6800 - $750.00 @ 6800-2 - $995.00 


СІ-8080 64K x 8 


СІ-6800-2 — 16KB to 64KB. Plugs 
directly into Motorola's EXORciser | or 
ІІ. Hidden refresh up to 1.5 Mhz. Cycle 

. Stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x 9 
$995.00. 


С1-$100 — 16KB to 64KB. Transparent 
hidden refresh. No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and 280 Based 5100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 


СІ-1103 — 16KB to 64KB on a single 
dual height board. On board hidden 
refresh. Plugs directly into LSI 11/2, 
H11 or LSI 11/23. Addressable in 2K 
word increments up to 256 K Bytes. 8K 
x 16 $390.00. 32K x 16 $750.00. 


СІ-6800 — 16KB to 64KB on a single 
board. On board hidden refresh. Plugs 
directly into EXORciser | and compati- 
ble with Rockwell's System 65. 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 


СІ-8080 — 16KB to 64KB on a single 
board. Plugs directly into MDS 800 and 
SBC 80/10. Addressable 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 


in 4К 


Test and burned-in. Full year warranty. 
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later time. It is also possible for the 
assignment of which network com- 
puter will perform the store and for- 
ward operation to be rotated among 
the various member-station com- 
puters on basis of availability, as long 
as the network computer has a 
distinctive identification. 

With a radio network set up in this 
way, anyone equipped either with 
simple radio-teleprinter equipment or 
with sophisticated computer equip- 
ment may make use of the full net- 
work message storage and forward- 
ing capabilities. This concept of 
allowing minimally equipped stations 
to access the network requires that 
simple techniques be used for data 
transfer. These include 5-level 
("Baudot") or ASCII plain language 
text, a control language that is 
readable by both man and machine, 
with minimal error checking. The 
advantages of more sophisticated 
techniques mean that many people 
will want to use them. That leads to a 
hierarchical concept of the network 
utilization. This will be discussed 
later. 

The disadvantage of the radio net- 
work is that since everyone is on line, 
the privacy level is zero. Therefore, 
data that is not intended for public 
knowledge cannot be passed over the 
network. For this reason, mailing lists 
and other confidential club data 
should not be passed over the radio 
link. {А о, FCC regulations require 
that no message traffic pertaining to 
any business or commercial activity 
may be transmitted by an amateur 
radio station...RSS/ 

Use of the telephone line for gain- 
ing access to the computer limits the 
number of users that can be on line at 
the same time. One great advantage 
of the telephone line is security. The 
connection between the user and the 
computer is private. Mailing lists can 
be accessed and changed remotely 
without compromising the security of 
the data, provided that only author- 
ized users are allowed access to these 
data files. 


System Implementation 

Bringing up the network for the 
first time can be simple or complex. 
One method is to install a computer 
equipped with dual floppy-disk 
drives, 32 K bytes of memory, and 
the phone line, and make it available 
24 hours per day. It is an expensive 
method, especially when the demand 


The 1980 Business & Home 


Computer Shows. 


Last year's spectacular success in 
Boston broadens its reach this year into the 

rosperous Chicago and Washington/ 

Itimore markets as well. The Business & 
Home Computer Shows are coming up again. 
But space is going fast. So call now if you 
want to be a part of the hottest thing ever 
in regional end-user computer expositions. 

A SMASH LAST YEAR; EVEN BETTER 
THIS YEAR. 

A record-breaking 31,000 people 
attended the first of these shows іп 1979, a 
three-day affair in Boston. This year's 
events are broadened to four days, and will 
have even bigger promotional budgets 
than ever. In fact, the Business & Home Com- 
puter Shows have the largest national 


7096 businessmen and the rest hobbyists — 
primed with purchasing power in mini- and 
microcomputers, word processors, periph- 


- erals, and software. They come to buy. And 


cash sales are permitted throughout the show. 


CALL NOW! SPACE IS RUNNING LOW. 

Four hundred booths and 100,000 
square feet of floor space for each of the 
three shows may sound big, and it is. But 
over half that space has already been sold, 
mostly to last year's participants. (Several 
companies tried single booths last year and 
are back again with reservations for 12 to 
16 booths!) So hurry. Call Bill Mahan or 
Joan Donahue at (617) 524-4547 to get 
more facts and assure your reservation. 
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Logoff Space Space Logotf 
Delete Logoff Logoff Delete 


Figure 2: Hierarchy of software modes in the club computer network software. Names 
of program routines are enclosed in boxes. Commands available with each program are 


listed below. 


A Message to our Subscribers 


From time to time we make the 
BYTE subscriber list available 
to other companies who wish 
to send our subscribers promo- 
tional material about their pro- 
ducts, We take great care to 
screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the 
latest personal computer goods 
and services to our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our malling list, and look for- 


interest to tham in the mail. 
Used are our subscribers’ 
names and addresses опіу (no 
other information we may have 
is ever given). 


While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of 
any subscriber who does not 
want to receive such promo- 
tional literature. Should you 
wish to restrict the use of your 
name, simply send your re- 
quest to BYTE Publications Inc, 
Attn: Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 


ward to finding information of 
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A Message from North Star 
Computers Inc. 


Due to a miscommunication between our advertising agency and 
BYTE Magazine, an advertisement for North Star Computer new Ap- 
plications Software ran in April instead of May. This ad was not intend- 
ed to appear until all North Star dealers had been informed of our new 
software products and were prepared to handle customer inquiries. 


We regret any inconveniences and embarrassment this has caused 
North Star dealers and customers, and we are grateful to BYTE for 
allowing us to clarify this situation. The new Application Software 
packages will be available through North Star dealers in early May. 


Sincerely 

Charles A. Grant 

President 

North Star Computers Inc. 
ПІШІНІН ИІ ЦИ ЦЯП ЦЦЦ 
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for such a service has not yet been 
demonstrated in the club. 

А second method is to bring the 
service on line gradually, using equip- 
ment belonging to club members, and 
then put together a club system as 
club finances allow. This method has 
the advantage that the cost can be 
spread out over a period of time, but 
does have a disadvantage because 
there will be many intervals during 
the early stages of the network im- 
plementation when the system is not 
available. 

The network can be started by one 
or more club members making their 
personal systems available. On the 
radio link, there will be no noticeable 
difference with the different com- 
puters, since they should all answer 
to the same call sign, and the user 
need not know which machine is stor- 
ing his traffic. In practice each com- 
puter will also transmit its own sta- 
tion call sign as required by law. 

Telephone access is a little more 
difficult, because a list of numbers 
must be made available to the net- 
work members, and a rule must be 
established for dialing the computer. 
An example of such a rule is that if 
the computer does not answer by the 
second ring, dial another number. 

When the system is first put into 
use, it will be lightly loaded. It can 
thus be used for secondary purposes 
apart from the message storage or 
media transfer applications. Club 
members will have a chance to use the 
sophisticated system and to play with 
it. The availability of any single com- 
puter during the early stages may be 
intermittent: since it is the personal 
system of a club member, it will be 
available for club use only when the 
owner is not using it. This unreliable 
accessibility will encourage members 
to upgrade their systems as fast as 
possible for their noncommunication 
uses. However, the system as a whole 
will have a greater reliability, since 
there is a good probability that at 
least one computer will be available 
when one is required. 


Using the Telephone Link 

The typical telephone communica- 
tion system operates at a data rate of 
either 110 or 300 bits per second 
(bps), allowing the use of simple Bell 
103-compatible modems. In order to 
set the data rate for a transmission, 
each user must transmit a carriage 


Get ALL 
FIVE Of These 


Huge Books 
For Only 
$1.99 


Microprocessor Cookbook 


A chip-by-chip comparison of the most popular modern 
microprocessors —including programming, archilecture, ad- 
dressing, instruction sets, and applications! You get complete 
data on what makes up the structure of a micropracessor chip 
and a microcomputer, how to give instructions, the overall 
organization of a computer system, and more. Then you gel а 
chip-by-chip profile of modern microprocessors — with thorough 
discussions of applications, architecture, functions, etc. In- 
cluded аге the Intel 8080, Motorola 6800, Fairchild's F8 family, 
Zilog 280, T's TMS 9900, National Semi SC/MP, Intel's 8021, 
and many more. 266 pps., 124 illus. List $9.95 


The BASIC Cookbook 


A complete dictionary of all BASIC statemenls, commands, and 
functions—with programming examples and flowcharts. 
Thorough!y defines the BASIC vocabulary in alphabetical order, 
illustrates the definitions with sample programs, and further 
clarifies the programs with matching flowcharts . . . plus 
explaining BASIC system commands. You'll learn haw to profes- 
sionally manipulate and use each BASIC term in a workable 
program. Also defines programming terms that apply to APL, 
ALGOL, COBOL, FORTRAN, RPG, PL1, etc. 140 pps., 49 illus. List 
$7.95 


57 Practical Programs & Games in BASIC 


57 of the hardest! working, most enjoyable BASIC programs 
you've ever seen . .. everything from space war games to 
blackjack, from craps to | Ching, from arithmetic progression to 
slalislical permutations to one-arm bandits! It's an Basy-to- use 
manual that gives you 57 differen simplified BASIC pro- 
grams .. all ready to run! You can program your minibrain for 
all kinds of fun and games, or [or solving many different types of 
problems. 210 pps., 64 illus. List $10.95 
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“Т THE COMPLETE 
$ MICROCOMPUTER 


ЕСІП 


Ls us send you this 5-volume, 1,442 page 
Computer Library as part of an unusual affe 
of a Trial Membership in Electronics Book Club 


Неге are quality hardbound volumes, each 2% 


especially designed to help you increase your 
know-how, earning power, and enjoyment of elec- 
tronics and compulers. Whatever your interest 
іп electronics/computers, you'll find Electronics 
Book Club offers practical, quality books thal you 
сап pul to immediate use and benefit. 

This extraordinary offer is intended to prove 
lo vou, through your own experience, thal these 
very real advantages can be yours... that it ts 
possible 10 keep up wilh the literature published 
in your areas of interest, and to save substantially 
while so doing. As part of your Trial Membership, 
you need purchase as few as four books during 


SYSTEMS HANDBOOK, 


Ап Extraordinary Offer to introduce you to the benefits of Membership in 


ELECTRONICS BOOK CLUB 


invites you to take 

this 1,442-page 
Computer Library 
| for only 


1° 


Only $1.99 for 
ALL FIVE! 


Regular List 
Price $60.75 


Top-Quality 
Hardbinding 


Contains the 
very latest 
info on 
computers! 


Over 600 
illustrations 


Contains over 
500,000 words 


1,442 data- 
packed pages 


the coming 12 months. You would probably buy al 
least this many anyway, without the substantial 
savings offered through Club Membership. 
To start your Membership on these attrac- 
tive terms, simply fll eut and mail the coupon to- 
day. You will receive the 5-volume Computer 
Library for 10-day inspection. YOU NEED SEND 
NO MONEY. If you're not delighted, return the 
books within 10 days and your Trial Membership 
will be cancelled without cost or obligation. 


ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 


Facts About Club Membership 8" 


ELECTRONICS BOOK CLUB 


Complete Microcomputer Systems Hdbook. 


A complete рите lo microcomputers— how they operate, how to 
use them, how іо program them, and how io troubleshool, test, 
and repair tham . . . plus the very latest on modern applications 
like magnetic bubble memories, computers їп networks, compu- 
ter decision making, simulation and forecasting, teaching 
machines to learn, robot control, speech synthesizers, digital 
music, mobile computers, etc. There's extensive coverage of 
computer problems and how to diagnose and repair them, plus 
lots of hard debugging data. You'll learn how to find and fix all 
types of mechanical and electronic Iroubies — plus how to use 
test signals and closed loop signals, how Io replace chips, how to 
align disc drives, etc 322 pps., 147 illus. List $15.95 


The Giant Handbook of Computer Projects 


This MAMMOTH 504-page step-by-step guide ta building modern 


* The 5 inlroductory books carry a publishers relai) puce ol H 


$60 75. They are yours lor only $1 99 for all 8 (plus postage/ 
handling) wilh your nal Membership 

Ф You will receive Ihe Club News, describing the current Seler- 
toa, Alternales, and other books, every 4 weeks (13x а year) 
Ф (1 you want the Selection. do noting, it well ba sent 10 you 
aulomalicelly Мусы do nol wish to receive Ihe Selection, or if you 
want lo order one al the many Allernates аНегей, you simply give 
iesurtians pn the reply form tand on the envelope) provided, 
and return il le us by Ihe dale specitied This date allows you al 
leas! 10 days та which to return the tom || because al late mail 
бейуагу, you do nol have 10 days lo таме a decision and 55 


receive ап unvwanled Selection you may return if al Club ei- 
pense 

Ф То complete your Thal Membership. you need buy only low 
additional manthly Selections or Alternates during Ihe next 12 
months You may cancel your Membership any lime after you 


Blue Ridge Summit, Pa. 17214 


Please open my Trial Membership in ELEC- 
TRONICS BOOK CLUB and send my 5-volume 
Computer Library, invoicing me for only $1.99 
plus shipping. If not delighted, | may return the 
books within 10 days and owe nothing, and 
have my Trial Membership cancelled. | agree 
to purchase at least four additonal books dur- 
ing the next 12 months after which | may 
cancel my membership at any time. 


| | (аш books Мате Phone 
computers and accessories —CPUs, memories, 1/0 hardware, | ?'chase these 
elc.—is a HUGE collection of ready-to-use construction info. 1Р8 pin PA асс Шаға. ні кеш ы 
: ь i ys i! you ге nol complelely sahslied 
a buflder’s dream, with projects, complete schematics, parts MM books are Oered al iow Member pnces plus a smail Address 
lists, and step-by-step construction instructions that lel you tf anid handling charge i 
build your own systems. Also contains a thorough discussion of F e Continuing Bonus: } you continue after this Trial Membership, 
microprocessors, with comparisons of several units, including 0 you will earn а Dradend Certihcate tor every book you purchase City 
the Kim-1, the 2-80, and the 8080, atc. . . . plus data оп MeMOY 6 Threa Certilicates plus payment ol the nominal sum of $1.99 will 
boards, RAM checkout, PROM programmers, memory chips, inex- М entitle you to а valuable Book Dividend of your choice which you 4 
pensive input/output devices, paper tape systems, interfacing | -———— | 


with clock chips, and mora. 504 pps., 217 illus. List $15.95 
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CMC NETWORK, ENTER LOGON: - G3ZCZ 

G32CZ LOGON IN PROGRESS АТ 1115 ОМ 6 NOV 1978 

4 MESSAGES 

READY MAILBOX 

MAILBOX READY HELP 

CHOOSE BETWEEN 'SEND, RETRIEVE, HELP, SPACE, LOGOFF' 
MAILBOX READY SPACE 

DISC SPACE - 25K 

MAILBOX READY SEND 

DESTINATION? WBAAPR 


INPUT: — BOB, WE HAVE TO DISCUSS THE RADIO PROTOCOL. CALL ME WHEN YOU HAVE A MOMENT, BETWEEN 9 AND 11 
PM ANY NIGHT EXCEPT FRIDAY. [control-Z] 
MESSAGE ACCEPTED 


MAILBOX READY RETREIVE 
RETREIVE IS NOT VALID 
MAILBOX READY RETRIEVE 


MESSAGE SOURCE DATED 
1 WB4APR 1 NOV 1978 
2 CMC 105 3 NOV 1978 
3 TERRY FOX 5 NOV 1978 
4 GBBTB 5 NOV 1978 


MAILBOX READY RETRIEVE 2 
MESSAGE READS: BRING THE DOCUMENTATION ON THE GLOOP BOX TO THE MEETING. FRED. 


MAILBOX READY 


Figure 3: Sample interaction between the author (G3ZCZ) and the Chesapeake Microcomputer Club-Amateur Radio Development 
Association (CMC-AMRAD) computer system. Characters sent by the system are shown in regular type; those typed by the user are 
shown in boldface type. Note that when the "КЕТКЕГУЕ" command (a misspelling) is entered, an error message is generated by the 


system, 


return character so that the computer 
can set up the correct data rate. Once 
the data rate is established, the com- 
puter sends out a sign-on message and 
asks the user to log in with an iden- 
tification code. This identification 
can be a membership number, an 
amateur radio call sign, or some ar- 
bitrary name. It is limited to a length 
of eight characters. The computer 
will then indicate the presence or 
absence of any personal messages 
addressed to the user that has just 
logged in. 

The software in each computer is 
identical in behavior and is organized 
in a structured top-down approach as 
shown in figure 2. The user has a 
choice of programs as shown that 


perform the various functions. 
Various commands are associated 
with each program as listed. Consider 
each program and mode in turn. 

The mailbox program is designed 
to enable club members to send short 
messages (up to 256 characters) to 
each other. The messages are in plain 
language. The response to a SEND 
command is to prompt the user with 
DESTINATION? Upon entering the 
identification code of the destination, 
the user is prompted to send the 
message and terminate it with a 
control-Z character. Should more 
than 256 characters be entered, the 
entire message will be rejected. This 
discourages long messages. 

The response to the RETRIEVE 


Plus: 


standard formats. 
* Disk Formatting program. 
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* Single or double density diskettes in one or more 


* Configuration program for serial I/O. 


PCD SYSTEMS 


L “Trademark of the Regents of Ihe University of Califomia 


The Standard Package: Operating System O Compiler O Screen Editor O Filer O Library O 7-80 Assembler 
О Patch Utility Program 2 280 page User Manual O Jensen & Wirth Pascal Reference Manual О Bowles’ Beginners 
Guide То UCSD Pascal O tutorial disk. 


Optional Utility Programs: 


° File conversion— 
CP/Mi to Разса|.,.., есим кар а | қү. 


%350 


Сотр!еїе 


323 Keuka St. * Penn Yan * New York 14527 * 315-536-3734 


trademark of Tandy Carp. 


command is to list the sender iden- 
tification of each message in the 
system awaiting the user. 

А sample user session is shown in 
figure 3. The computer output is 
shown in regular type, the user input 
in boldface type. 

The other messages may be 
retrieved in tum. The RETRIEVE 
command has the following 
characteristics: If followed by a car- 
riage return, it lists all messages. If 
followed by a 0, it lists all messages. 
If followed by a number, it lists the 
corresponding message. 

Identification numbers are assigned 
to the messages only to allow the user 
to retrieve them. The numbers are 
reassigned as messages are deleted. 


+f 
л 
с 
e 
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tTrademark of Digital Research Carp. J 
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No matter what type of personal computer 
you have, or are thinking of buying, Eaton 
LRC's new 7000+ dot-matrix impact printer can 
be interfaced with plug-in simplicity and be 
printing in just a matter of seconds. 

The 7000-- features uni-directional printing 
with a line speed of 1.25 lines per second. It ac- 
cepts any single or two-ply paper roil from 
3/4-inch to 3-7/8 inches wide and prints a 3-1/3 
inch line. Capacity is adjustable and can be 40 
columns at 12 characters to the inch using the 
single width font; or 20 columns at 6 characters 
to the inch using the double-width font. The 
7000 + accepts the full ASCII character set (up- 
рег and lower case). An available option allows 
the unit to print 64 columns at the single width 
setting, and 32 columns using a double width 
font, selectable under software control. 

The new 7000 + comes equipped with Eaton LRC's newest printhead with a minimum life of 


100-million characters. This new, long-life head has been carefully designed to print continuously 
without overheating. 


7000+ (40 & 20 columns) List $389 ........ $369 7000 + (64, 32, 40 & 20 col.) List $405 ...... $389 
APPLE GabIB ............................. $20 ТнеЯябчаВЫ............................. $20 


DEALER INQUIRIES INVITED 


ап" . Centronics 737 (1151%995)...................... $895 
TRS-80 COMPUTERS: Centronics 753-2 (list 83196).................. $2695 
Level 11, 4K (list 619) .......................... $559 Centronics 779-2 (list $1559) ....,............. 6 995 
Level 1, 16K, поКеурай........................ $669 RS Quick Printer 11 ($219)....................... $197 
Level Il, 16K, w/keypad (list $849) ............... $749 RS Line Printer III (list $1960). ................. $1813 
МЕС 5530 Spinwriter (list 62995)............... $2595 
EXPANSION INTERFACES: LRC 7000+ (181-®389),......................... $369 
Exp. Int., no ВАМ (1151 $299) ,................... 6269 LRD 7000 + (list 6405).......................... $389 
Exp. Int., 16K RAM, (NEC) (list $448) ............ $369 қ 
Exp. Int., 32K RAM, (NEC) (list $597) ............ $459 | PRINTER CABLES: 
QPII to Exp. Int. саМе(%19.95),.................. $19 
DISK DRIVES: LRC to TRS-80 cable (list $20)....................... 
Percom, TFD-100, 40-track (list $399)............ $389 | 7З010ТН5-80 саБе............................. 529 
Регсот, Dual TFD-100's (181%796).............. $775 | 7790г 753 to ТАЗ-80сабје...................... $35 
Percom, TFD-200, 77-track (list $675)............ 5650 | МЕС553010 ТА5-80 сабе....................... 935 
Percom, Dual TFD-200's (list $1350) ........... $1300 | 
RS Mini-Disk 40 (list $499)...................... $449 PERIPHERIALS: 
RS Mini-Disk 41-2-3 (list $499) ...........,...... $439 Novation CAT Modem ($189.95) ................ $179 
ПИЕ БИРР, ооа. а цацан вава онака н $195 
DISK DRIVE ACCESSORIES: RS-232-C Interface Board (list $99)............... $89 
2-drive cable for TRS-80 (list $29.95).............. $29 TRS-232 Printer Interface .................... $49.95 
4-drive cable for TRS-80 (list $39.95).............. $39 Data ОиЬрег................................ $49.95 
Percom Data Ѕерагаќог...................... $29.95 16K Memory Kit, Кеуһоага...................... 399 
Extender Card (1151 $15.95) ...................... м5 | ISK Memory Upgrade Kit, Е.................... 395 
Percom Electric Crayon, w/cable ............ $279.95 
PRINTERS: a NR" P $109.95 
| BSR Х-10, Starter ӨП........................ $124.95 
Centronics 730 (list 9795)...................... $719 Comm-80 ітегіасе......................... $179.95 


TO ORDER. 
TOLL-FREE | 
1-800-258-1790 


(іп N.H. call 673-5144) 


6 SOUTH ST,, 
MILFORD, NH 03055 
е e o oe 6 
еее 
We buy & sell, 
used TRS-80s. Call 
(603) 673-5144 
for details! 


*TRS-80 Is a trademark of Radio Shack and Tandy Corp. “Apple Іа a trademark of the Appia Computer Co. 
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Deletion of messages is allowed by 
the system under restricted condi- 
tions. Only the system manager, the 
sender, or the retriever can delete 
messages, Each user is assigned a 
password that must be entered prior 
to a DELETE command. This allows 
some degree of security. Messages 
will be deleted by the system manager 
periodically, depending оп the 
storage requirements of the system. 

In the news and fleamarket modes, 
updates are handled by a single club 
member designated for that duty. АП 
messages for input to the system are 
routed to this person for scanning 
before being placed on the system. 
This is to keep the system from being 
cluttered up with undesirable 
messages. Updates of these messages 
take place as time permits, with a 
maximum delay time of one week. 

The conversion program is de- 
signed for exchange of data between 
different media. One club member 
desiring to receive a data file from 
another will arrange for the second 
member to put the file into the system 
for retrieval within hours. The ex- 
pected life of a file in the conversion 
mode is about 24 hours. Conversion 
uses a different protocol than the 
mailbox mode. Since long files are be- 
ing exchanged, the data flow has to 
be stopped from time to time to allow 
disk read and write operations. А 
full-duplex mode is used. 

The maximum message length of 
256 characters applies in all modes 
except conversion. Messages with 
more than 256 characters are rejected 
in their entirety. This encourages 
brevity. А rejection message is 
printed by the computer to the sender 
in the case of a message rejection. À 
user who has to retype messages will 
soon get the idea. 


Several existing network systems 
carry a large number of undesirable 
messages. We hope to minimize them 
in the CMC-AMRAD network. Any 
user trying to enter unwanted 
messages may have them rejected by 
the system manager. 


Data Complexity Levels 

Data may be transmitted over a 
link at one of several levels of com- 
plexity of internal organization. The 
basic level (level 0) is plain ASCH- 
encoded text in half-duplex mode. 
Level 1 is a simple ASCII-based, full- 
duplex mode developed by Tim 
Pugh. Level 2 is an emulation of the 
PCNET (personal computer network) 
protocol. Level 0 is used by anyone in 
talking to the computer during execu- 
tion of any user program. Level 1 
may be used in the conversion mode, 
while Level 2 is used for intercom- 
puter data exchange. Any properly 
equipped user can request any level 
when he logs onto the system. 

Any club member having an 
answer-mode modem can run the 
basic network system software on his 
or her machine. Ап extension can be 
made to the system to allow access to 
the disk operating system so that 
other club members can play with 
the other software available on the 
machine. 


Radio Restrictions 

Mailbox and news are the only 
categories of data exchange available 
via radio links. Conversion-mode 
data may contain binary or other 
unusually coded files, and fleamarket 
may contain advertisements; radio 
transmission of both of these classes 
of messages is forbidden by law. 

The procedure for logging onto the 
system is different from the one used 


over the telephone. Half-duplex mode 
is employed when using a single-band 
repeater, such as the 147.81/147.21 
MHz AMRAD machine. If the inputs 
and outputs were on different 
amateur frequency bands, full-duplex 
operation would be easily achievable. 
In order to avoid the requirements for 
duplex exchanges and to reduce the 
amount of information exchanged, 
the modified О code 15 employed. 
See my article "Ihe Sky's the Limit: 
Use Ham Radio Bands for Intercom- 
puter Communication" (November 
1978 BYTE, page 48), for a more 
complete discussion of the use of 
these Q codes. 

[The Q code is a system of 3-letter 
abbreviations that all begin with the 
letter Q. Various Q codes are used 
during Morse-code radio transmis- 
sions to speed up message exchange. 
An adapted set of Q codes is used for 
computer network communication... 
RSS] 

Any amateur can log into the net- 
work and receive a reply from any 
on-line computer that has a message 
for him or her. Thus, users without 
computers can store their messages in 
the network computer; those with 
computers can leave messages on 
their own machine for later remote 
retrieval. Possible contention inter- 
ference (from more than one machine 
simultaneously trying to com- 
municate over the network) can be 
overcome initially by employing a 
different time-delay response 
characteristic for each computer in 
the network (both user and system 
computers). 

The radio link can also be used for 
long-distance links between the club 
network and other club networks. 
Again, see "The Sky's the Limit" fora 


more complete discussion. Ш 


AIM 65 
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ғ Proven R6500 Microcomputer System Devices 


AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily avallable power 
supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with а user-dedicated ІК or АК RAM. 
* Thermal Printer 

* Full-Size Alphanumeric Keyboard 

* True Alphanumeric Display 


• Built-In Expansion Capability 

ә TTY and Audio Cassette Interfaces 

* ROM Resident Advanced Interactive Monitor 
* Advanced Interactive Monitor Commands 


PRICE: $375:00.« RAM) $369.00 


Pius $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 


Hawaii, Canada, $25 air mail to all other countries 


We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 


complete catalog. 
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ENTERPRISES 


INCORPORATED 
2967 W. Fairmount Avenue • Phoenix, AZ 85017 * (602) 265-7564 
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INTRODUCING А GREAT WARGAME 
FOR TWO GREAT HOME COMPUTERS. 


COMPUTER BISMARCK" 
FOR YOUR | 
APPLE II OR TRS-80. 


Historical wargaming may be the only intellectual 
hobby which creates more intensely devoted fanatics 
{һап home computing. When two wargamers spend 
| an evening refighting a famous battle, they'll spend 
several hours happily setting up the gameboard, 
firepower charts, unit strength tables and so forth... all 
before the first shot can be fired! There аге such paper 
& pencil simulations of every famous battle from Shiloh 
to El Alamein. If you've ever tried one, you already 
know the excitement and challenge of trying to be a 
better general than Rommel. 


Home Computer 
Now there's a true historical wargame for your 
| home computer. Computer Bismarck accurately simu- 
lates the epic battle between the awesome German 
batileship and the British Home Fleet. Best of all, the 
computer program eliminates the drudgery of paper & 
pencil wargames — remembering all the rules and 
details while keeping track of the battle on a North 
Atlantic map on your video display. 
Play the Computer 

It maneuvers the Bismarck and Prinz Eugen so well 
that you'll have to command the British ships brilliantly 
to avoid losing your vital merchant convoys. 


Play a Human 

The two of you plot your strategies in grease pencil 
on an off-screen mapboard while the battle is fought on 
the video screen (monochrome or multi-color depend- 
ing on your display capabilities). You deploy battleships, 
cruisers, carriers — each with unique and realistic 
operating parameters. You must deal with all the 
variables which challenge an actual battle com- 
mander: firepower and damage; shadowing ability 
(better in radar-equipped vessels); and visibility — 
which depends on weather, which varies with geog- 
raphy andtirne. If the game is interrupted, the computer 
saves it on a minidisc for resumption later. 


More like Chess than Pong 
Computer Bismarck is a test of intellect and courage 
rather than hand-eye coordination. If you can imagine 


playing chess with pieces like a knight who must return | 


to the stables periodically Юг a fresh horse or a queen 
whose radius of action can be affected by battle 
damage ... all on а 360 square chessboard partially 
obscured by fog ... that's Computer Bismarck! 


Cassette for Your ТВ5-80 


We've just described the cassette version of Com- | 


puter Bismarck which is played on a 16K Level ITTRS-80 
system. For $49.95 you get a programmed cassette, a 


12-page rule book, 2 mapboard charts (for plotting | 


secret strategies in grease pencil between moves), 2 
ship data charts, and a set-up instructions sheet. 


Disc for your Apple 

The disc version includes all of the cassette features 
plus actual submarine, destroyer, convoy, and aircratt 
units that are moved by the players. Players must also 
deal with fuel restrictions on both ships and planes and 
with the ever-changing weather of the North Atlantic. 

If you've got an Apple II Plus (or an Apple II with 
Applesoft ROM Card) with 48K memory and a 514" mini 
floppy disc drive, you can be playing Computer 
Bisrnarck in a few days. For $59.95 you get the game 
program disc, 2 mapboard charts, 2 ship data charts, 2 
system command cards, a loading instruction sheet, 
and a rulebook — everything you need to play one of 
the most exciting wargames ever designed! 

Credit card holders call 800-648-5600 (toll free) 
and ask Operator 18010 charge your order to your VISA 
or MASTERCHARGE (Nevada only call 800-992-5710). 
Orsenda check to Strategic Simulations, Incorporated, 
РО. Box 5161, Stanford, CA 94305 (California residents 
add 6.5% sales tax). 

For complete details and an inside look at Cornputer Bismarck. 
we'll mail you its rulebook. Just send us a check for 55 along with your 


name and address. Please indicate cassette or disc version rulebook, 
The $5 will be credited to your purchase of Computer Bismarck. 


| COMPUTER BISMARCK" There's never been anything like it. © | 
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IT'S HERE... 


anti- magnetic 

| protection for 
cassette-stored 
data 


i 


TAPE*SAFE 
METAL CASSETTE SHIELDS 
Don't rísk the erasure of valuable cassette-stored 
data through accidental magnetic-field exposure. 
Such irretrievable loss can occur during storage or 
transit if unprotected tapas are exposed to the mag- 
netic fields produced by motors, transformers, gen- 
erators, electronic equipment—even the intense 
transient fields induced by electrical storms. TAPE” 
SAFE Cassette Shields are constructed of the same 
special magnetic alloy used to shield cathode ray 
tubes and other magnetic-sensitive components. 
Heliatc-welded seams and hydrogen annealing as- 
sure optimum shielding properties. Each attractively- 
finished TAPE*SAFE Shield accommodates one cas- 
sette in its original plastic box. The handsome FILE 
DECK, in contrasting color, stores six TAPE*SAFE 
Shields (Опе FILE DECK sent FREE with each six Cas- 
sette Shields). Order direct from this ad Visa and 
MasterCharge telephone orders accepted. 

TAPE*SAFE Cassette Shields—$14.95 ea., postpd. 

Six or more at one tine—$12.95 ea., postpd. 

Inquire about quantity discounts 


Data-Safe Products, пс. 


1926 Margaret St., Phila., РА 19124 * 215/535-3004 
Dealer Inquiries Invited 


FILE 
DECK 


Stores six 
TAPE*SAFES 
for quick, 
easy access 


( $10.95 
zh ea., ppd. 


FREE with six TAPE SAFES 


| SPECIAL INTRODUCTORY OFFER 
| Ship —— —TAPE«SAFE Shields 15-8. 


| Ship —— FILE DECK Racks а15------ға 

| Total Enclosed $ — —— (сһеск or money order) 
| Ра Residenis add 6°. Sales Гах 

| Name 


Addtess 
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Тһе COSMAC 
Doodler 


Jeff Duntemann 
301 Susquehanna Rd 
Rochester NY 14618 


When the COSMAC ELF micro- 
computer first appeared several years 
ago, its designer called it a microcom- 
puter trainer. That meant that you 
had a few hexadecimal displays and a 
light-emitting diode (LED) to play 
with in your programs, and nothing 
else. Clever people managed to make 
the ELF play music or even generate 
Morse code without much additional 
hardware. 

As far as I know, the ELF is the 
only microcomputer that has often 
been built from scratch by hobbyists 
without using a predesigned printed- 
circuit board. There is no better way 
to learn microprocessor hardware 
than to buy a handful of parts and 
wire-wrap all of the connections. Іп 
ironing out your mistakes, you will 
become familiar with every processor 
timing signal, every kink in every 
system timing diagram, and every lit- 
tle architectural quirk that can grow 
up to be a big bug in later programs. 
It is a rigorous education, I promise 
you, but an excellent one. 

Then RCA released the CDP1861 
video-display-controller integrated 
circuit for sale, and suddenly the ELF 
could do something no comparable 
computer could do for triple the 
price. With the CDP1861, the ELF 
displays a bit-map of 1024 bytes of 
memory on a video screen (in black 
and white}, with no hardware needed 
except the CDP1861 and several resis- 
tors, and with software consisting of 
a 30-byte interrupt routine. 

This development was not purely a 


gift to hobbyists, of course. The 


About the Author 

Jeff Duntemann works for Xerox Corp. He 
has built a small robot (named Cosmo) that he 
controls with his computer, and enjoys 
amateur radio operation (as KB2]N). His 
writing is not confined to technical articles; he 
has had a science fiction story published ín 
Isaac Asimov's Science Fiction Magazine. 


CDP1861 formed the heart of RCA's 
Studio One home video game. In 
such games cost is probably the most 
important factor. Video-game-type 
graphic displays are now easily done 
on the ELF. The fourth article in the 
ELF series ("Build the PIXIE Graphics 
Display," Joseph А  Weisbecker, 
Popular Electronics, July 1977, page 
41) outlined the hardware required 
and included a simple test program, 
but it was up to hobbyists to come up 
with video software to make the ELF 
earn its keep. 

The Video Doodler program pre- 
sents a winking cursor in the upper 
left-hand corner of the screen. By 
actuating toggle switches, the cursor 
can be made to move horizontally, 
vertically, or diagonally. As it 
moves, it either leaves behind a trail 
of white dots against the black back- 
ground, or it "eats" previously writ- 
ten white dots and lines back to 
blackness. Once you fill the screen, 
one push of the INPUT switch wipes 
it clean again. 


Memory Requirements 

The only problem is the program's 
size. Within the limits of a typical ELF 
one-page memory system, there is no 
room left in memory after you toggle 
in the program to do any drawing on 
the screen. The only way out of this 
problem is to expand memory to at 
least two 256-byte pages. If you shop 
wisely, you can do this for less than 
$9.00. Adding another page of mem- 
ory requires only two additional 2101 
static memory chips and a CD4042 
complementary metal-oxide semi- 
conductor (CMOS) latch. Figure 1 
details an ELF two-page memory 
system. 

If you do not intend to add much 
more memory beyond two or three 
pages, you might consider replacing 

Text continued on page 218 


OSBORNE/McGraw-Hill presents... 

An Introduction to 
e | | 

Microcomputers 


Ап Introduction to Microcomputers: Volume 1 — Basic Concepts 
2nd Edition, by Dr. Adam Osborne 


This new edition of Volume 1, published in April 1980, Incorporates al! of the 
newest technology. Basic microprocessor concepts are discussed in terms of 
| modern hardware configurations, and examples of common microcomputer ap- 
F plications are drawn from today's most popular devices. For example, the logic 
AE instructions and programming concepts of the new 16-bit microprocessors are 
EM discussed in detall, and current logic distribution configurations are used 
y throughout the text, illustrations and examples. Programming mnemonics conform 
_ to the newly proposed IEEE standard. This book Is the first in print to use them, a 
| feature which will be appreciated by beginners and professionals alike. 

Basic Concepts presents the fundamental logic framework upon which microcom- 
puter systems are bullt, so that the reader can evaluate the applicability of microcom- 
puters to any practical problem. Using concepts that are common to all microprocessor 

systems, Volume 1 develops a detailed picture of what a microcomputer can do, how И 
does what it.does, and how its particular capabilities can best be applied. 


#34-90, $12.50 


d » 
Over 200,000 coples sold since 
December 1975. Now completely 
revised! The most current and topical 
book on the market! 


Also in the Introduction to Microcomputers serles: 


Volume 0 — The Beginner's Book 
by Adam Osborne 


This book Introduces com- 
puter logic and ter- 
minology to the complete 
beginner in the fleld of 
microcomputers. 
Numerous illustrations 
and photographs combine 
with clear, easy-to-follow 
text to provide an elemen- 
tary but broad-based 
background. 


ел 


TE vOLUME 0 1 
ү THE BEGINNER'S BOOK В 


#26-В $7.95 


Са. residents add 6% sales tax. 

S.F. BART residents add 6! 4% sales tax. 

Мо tax on update subscriptions. 

SHIPPING {Shipping lor large orders іс be arranged] 
О All foreign orders $4.00 per Item [oz alr mail 

О Wo charge їп the 0.5. on update subscriptions 

С $0.75 per item 4th cleas in the U.S. {юм 3-4 weeks) 
о $1.25 per item UPS In the Џ. 5. fallow 10 deys) 

С $2.50 per item special rush shipment by alr In the U. S. 
For fester shipment or credit card, phone 1416) 548-2805 


California residents tax 


Volume 2 — Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective descrip- 
tions of virtually every microprocessor on the 
market today. Lets you know what's available, 
how they work (or don't work), and how to use 
them. Loose-leaf, Binders and yearly updates (six 
issues) sold separately. 


Vol. 2 book, 1978 ed. 4152 $2500 
Vol. 2 binder 4160 $ 500 
Vol, 2 1978/79 updates #97 $25.00 


Volume 3 — Some Real Support Devices 
by Jerry Kane et al. 


Same objective, In-depth coverage as Volume 2, 
but applied to support devices: memory, data 
converters, data communication devices, direct 
memory access controllers, busses, and much 
more. Loose-leaí. Binders and yearly updates (six 
issues) sold separately. 


Val. 3 back, 1378 ей #18-7 $15.00 
Vol. 3 binder 819-5 $ 5.00 
Vol. 3 1978/79 updates #96 $25.00 


Combined update subscriptions can be purchased for both Volume 2 and 3, 


а total of twelve update issues. 


NAME: 


#99 $40.00 


ADDRESS: 


CITY: 
ТІР: 


Subtotal | 


Shipping 
TOTAL 


"OR. OSBORNE/McGraw-Hill 


630 Bancroft Way, Dept. B4 
Berkeley, CA 94710 

(415} 548-2805 

TWX 910-366-7277 
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Figure 1: Schematic diagram of a two-page programmable-memory system that can easily be added to a COSMAC ELF microcom- 
puter. Pins 17 and 22 of the memory parts should not be connected together. Instead of 2101 memory devices, it is possible to 
substitute CMOS 5101, 74C920, or CDP1822CD parts. Use of complementary metal-oxide semiconductor memories enables the use 
of batteries to retain data in memory even when the main power supply is shut off. 
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Telecommunications Software Professionals: 


Some of the best 

computer systems in the 

business are looking for new 

ways to express themselves. May- 

be you're the one to make this happen. 


Wang is one of the top manufacturers of 

computers and word processing systems of all | 

sizes. We're #1 іп CRT-based word processing, #2 in 

smal! business computers. Now we're seeking to estab- 
lish and maintain a leading posture in telecommunications, 
involving state-of-the-art networking and protocols. 


Wang is committed to providing the resources you need to get results. 
We're moving Into a brand new facility—a 12 story tower with fully modern 
equipment. The right kind of environment for you to achieve your best. We're 
determined to make Wang the best in telecommunications, so join us and 
together we'll start new telecommunications projects. 


Last year this group grew 400%. We expect our telecommunications 
development and support staff to double in the next 12 months, and you can 
shape your career as you grow with us. 


If you're talented in telecommunications...then let our computers know what 
you have to say. 


Telecommunications 
Systems Programmers 

Associate to Senior Level 
Project Leaders 


If you're a design oriented software development 
specialis! who is not only comfortable with on-going 
telecommunications standards such as 3270, HASP, х.25 
and SDLC/SNA but also capable of addressing the long 
range projects of the future in protocol and network- 

ing development, then we may have a position for you. 
Systems Programmers are needed to design, develop and 
maintain telecommunications systems for our total pro- 
duct line. Positions exist in our Development, Systems 
pem. and Product Support areas and offer a 
challenge unparalleled in other organizations. 

These positions are naw and represent ground floor 
opportunities for total systams responsibilities. 


Telecommunications Software 


Technical Writers 


Positions exist for qualified writers who are interested 

in researching, organizing, and writing telecommuni- 

cations related documents. Projects include Opera- 

iors’ Manuals, Network/ Operations /Communications 

Managers’ Manuals, Technical Statf Programmers’ 

Guides and data sheets. Two or more years technical 

experience and a Bachelor's Degree are required. 

If you are Interested іп the above positions pleese send 
т resume, including salary history to Susan Morse, 

onal Ascrutter, Wang Laboratories, inc. 


B-t , One industrial Avenue, Lowell, МА 01851 


Telecommunications Systems 
Support Analysts 


Software verification is this group's specially. We 

make crucial decisions regarding the 

ettectivaness of new dev ments in a hands-on environ- 
mant, from minis to mainframes. 


Working with all Wang's product lines you will be 
responsible for the support activities of all Wang's 
TC products and wnte telecommunication application 
software in higher level languages. Frequent 
interaction with marketing and development will be 
required. 

The Telecommunication Support Analyst will support 
the pre and post development and pre-installation ac- 
tivities as well as participate in the definition. 
specification and evaluation of Wang's telecommuni- 
cation products. 


To qualify, you should have a strong data communica- 
tions background including experience with 
rotocols, modems, networks, and telecommunication 
ardware and software. Prior experience with large 
IBM systems 3270 networks ог RJE terminals is desirable. 


Telecommunications Remote 


Diagnostic Engineers 


Individuals with strong hardware background (BSEE or 
MSEE) are needed to locate potential problem areas in 
the entire Wang line of telecommunication products. 

You will design fault isolation diagnostics and 
power-up diagnostic software and real-time, 
remote, micro-code, environment utilizing micros 
through mainframe. You must be able to effectively 
interface with both hardware and software develop- 
ment teams. 


If you are interested in the above positions please send 

resume including salary history, to Thomas Bahio, 

Professional Recruiter, Wang Laboratories, Inc., 

Dept. 8-1 , One industrial Avenue, Lowell МА 01851. 

bem a offers excellent salary and benefits Including 

P sharing — purchase plan, stock bonus plan, 
nsurance. 


medical and denta We are ап allumatiwe aclion employe: 


Making the world more productive. 
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cursor position on the screen. The 
byte pointer is the memory address of 


READ/WRITE 
a single byte somewhere among the 

— 256 bytes displayed on the screen. 
4. The bit pointer is a byte stored іп 
"d half of a general-purpose register. 
йы Only one bit of this byte ever соп- 


12097 
1/2 W 


3.9V 
— NICKEL-CADMIUM 


у BATTERY 


Figure 2: Memory data-retention circuit for CMOS memories. Do not use this circuit 
with a 2101-type memory. The nickel-cadmium battery cells charge during normal 
operation, and thereafter maintain data in the memory when main power has been 


turned off. 


Text continued from page 214: 
your 2101 devices with CMOS 5101 
or CDP1822 memory. А small 3.9 V 
battery can allow data to be retained 
in CMOS memory even when the 
main power is off, thus keeping you 
from facing the exasperating job of 
toggle-loading 195 bytes every time 
you want to show off the Doodler. 
If you can locate a 3.9 V nickel- 
cadmium battery, the circuit in figure 
2 can be built and then forgotten 
about. The ni-cad will charge while 
the power is on, and keep memory 
alive when power is off. If you 


operate your ELF at least a few hours 
per month, the battery will never 
fully discharge. 


Register Use 

The Doodler program makes heavy 
use of the COSMAC general-purpose 
registers. А register-use summary is 
given in table 1 to keep everything 
straight while you are trying to 
understand the program's operation. 


Where Is the Cursor? 


It takes two pointers to 


specify a 


р 


tains a binary 1. This bit represents 
the position of the cursor within the 
byte indicated by the byte pointer. 

The Doodler actually has two sets 
of pointers for its cursor. The per- 
manent pointers contain the actual 
position of the cursor at any given 
time. The temporary pointers are 
modified during each scan of the 
toggle switches. 

The toggle switches are read and 
separately tested by shifting bits out 
of the D register (COSMAC’s accu- 
mulator). Each of the first five 
switches controls a program function. 
If the first toggle switch is actuated, 
the temporary bit pointer is shifted 
one bit to the right. If during this shift 
the bit crosses over into the next byte, 
the temporary byte pointer is incre- 
mented by one. 

Actuating the second toggle switch 
shifts the bit pointer to the left, and 
decrements the byte pointer if the bit 
crosses the border into the next byte 
leftward. The third toggle switch 
adds the hexadecimal value 08 to the 
byte pointer. This does not affect the 
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Photo 1: The authors homebrew COSMAC computer system. 
It contains 2560 bytes of memory and uses a full 16-bit address 
display. Important processor and input/output signals are 
brought out through the front panel for ease in breadboarding. 
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Photo 2: Bottom side of the processor board. Six weeks of even- 
ing work with an OK Tool Hobby Wrap wire-wrap gun and 150 
feet of wire were needed to complete the connections. 
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Did you read about the Dungeonmaster who became so 
enchanted playing a real life version of Dungeons and 


Dragons that he disappeared for a month? 
You'll be able to hold on to reality just a little better when you play 
the Dunjonquest™ computer version, the greatest of all the role-playing 


fantasies. 
But don't bet on it. 


Sit at your computer. You're the hero. Enter the 
Dunjonquest '"Temple of Apshai'' and into the 
greatest fantasy adventure you've ever experienced. 
The Temple has over 200 rooms and catacombs in 
which lurk more than 30 kinds of monsters and 
beasts ready to do you in — in real time — before you 
can reach any of the 70 or so treasures waiting for the 
hero. You may spend days, weeks, months...the rest 
of your life...striking at the forces of evil, or running 
from them, or calling on powers you can never com- 
pletely understand. Always, always demonstrating in 
varying degrees your strength, constitution, dexterity, 
intelligence, intuition, the force of your ego. 


Unlike chess or bridge or monopoly, 
this role-playing game —like other good 
role-playing games — is an experience 
rather than a game: it is not played so 
much as it's lived or experienced. Your 
alter ego goes forth into the world of 
demons and darkness, dragons and 
dwarves. Your character will do what- 
ever you want him (or her or it] to do. 


ROOM NO.: 3 


FRTISUE 108 % 


WGT: 44 LBS 
RROMS 19 
МАТЕ Ак 8 


TOTAL SLAIN 
5 


iy Асша! photo of screen during a Dunjonquest game. 

In Room 3 In the Temple of Apshai, our hero observes 
two treasures unattended by dragons, monsters or 
demons...for the moment. Не is completely free of 
wounds; һе is not at all fatigued. He carries 44 pounds of 
armor and 19 arrows in his quiver. He has already slain 
tive demons. Will he capture the treasures before moving 
оп... оғ before the forces of darkness intercept him? 


Circle 133 on inquiry card. 


*Galifornia residents, please add 6.5% lax. 


“Тһе Temple...'' comes complete with a superbly 
illustrated 56-page rule book and cassette program, 
designed to operate with the Level II 16K TRS 80, the 
PET 32K ог the Apple II 48K (Applesoft] computer. 
Only $24.95 complete, including shipping and 
handling on orders placed within the next 30 days. 
(Apple or TRS 8D disk available for $29.95]. 


Dunjonquest's “Тһе Temple of Apshai'' is guaranteed 
to be the best version of Dungeons and Dragons/ 
Dragons and Dungeons. It's a product of the two guys 
who are Automated Simulations: Jim Connelley and 
jon Freeman. Jim is a Dungeon Master, running con- 
tinuous D & D campaigns. He's been a data pro- 
cessing professional with Westinghouse, GTE 
Sylvania, Logisticon...an expert in computer-based 
math-modeling and in simulation of complex phe- 
nomena. Jon is a game player, designer and author. 
He's a frequent contributor to Games magazine; his 
book, “Тһе Playboy Winner's Guide to Board 
Games'' is a paperback best-seller. 


Ав we said, guaranteed: Guaranteed to be the best 
version; guaranteed that you'll be happy with it. 
Order now, use it for two weeks. If you don't enjoy 
completely this fantasy adventure experience that 
goes beyond all others, send it back to us. We'll 
refund your money in full; no questions asked. 


Master Charge or Visa card holders: charge '"The 
Temple of Apshai"' to your credit card. Just call our 
toll free number: (800) 824-7888, operator 861 (In 
California, call operator 861 (800] 852-7777. In 
Hawait and Alaska, operator 861 (800) 824-7919) and 
you can begin enjoying your Dunjonquest game in 
days. Or send your check for $24.95* (or 329.95)” to 


Automated 
Simulations 

Dept. 3 

P.O. Box 4232 


Mountain Vlew, 
CA 94040 
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cursor's horizontal position (the bit 
pointer remains the same), but the 
cursor is moved down one row. Simi- 
larly, the fourth toggle switch sub- 
tracts hexadecimal 08 from the byte 
pointer. This makes the cursor move 
one row upward. 

Only after the toggle switches have 
been completely scanned are the 
values in the temporary pointers 
transferred to the permanent 
pointers, and the cursor moved to its 
new position. This makes motion on 
the diagonal possible without visible 
up-and-across motion on the way to 
the new position. If all four toggles 
are actuated, the cursor does not 
move. The four motions cancel one 
another before any information is 
transferred to the permanent 
pointers. 

Тһе fifth toggle switch determines 
whether the bit written into the cur- 
sor position will be a white dot or a 
blank space. 


Operation of Subroutines 

Two subroutines accomplish the 
transfer of information from tem- 
porary to permanent pointers and the 
final writing of the cursor bit onto the 
screen. If the fifth toggle is actuated, 
subroutine BNKWRT does the job 
and writes a 0 (blank) into memory at 
the cursor position. If the fifth toggle 


Photo 3: Component side of the processor board. The video 
signal is brought off the board by the miniature 75-ohm coaxial 


cable. 
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Table 1: Use of COSMAC 1802 16-bit registers by Video Doodler program. 


High Byte 


Direct-memory- 
access pointer 
Interrupt 
program countar 
Stack 
pointer 
Main 
program counter 


BNKWRT 
program counter 
DOTWRT 
program counter 


DELAY 
program counter 
Temporary 
byte pointer 
Inter-shift 
D storage 
Permanent 
byte pointer 


Blanking 
pointer 
Delay-timing 
constant 


Low Byte 


Direct-memory- 
access pointer 
Interrupt 
program counter 
Stack 
pointer 
Main 
program counter 


BNKWRT 
program counter 
DOTWRT 


program counter 


DELAY 
program counter 
Temporary 
byte pointer 
Temporary 
bit pointer 
Permanent 
byte pointer 
Permanent 
bit pointer 
Blanking 
pointer 
Delay-timing 
constant 


is not actuated, the job is done by 
DOTWRT, and the cursor leaves a 
white dot behind in memory and on 
the screen. 

A third subroutine, DELAY, slows 
the process down so that you can 
direct the cursor intelligently on the 


screen. The execution time for 
DELAY (and thus the speed at which 
things happen) is determined com- 
pletely by the constant that begins at 
memory location 0046. You increase 
or decrease this constant to slow the 
program or speed it up. 

Text continued on page 224 
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Photo 4: Display produced using the Video Doodler. The 
isolated dot at the center right is the winking cursor. 
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те MAGIC WAND is tne most ооа 


most flexible, most reliable, most usable word processing 
software available for a CP/M-based computer. 


That's not bragging. That's just telling it 
like ft is. 

The MAGIC WAND is the best word 
processing software ever written for a 
microcomputer. М can do more work in 
less time with higher quality than any 
other product you can buy. 

The MAGIC WAND is a rock solid piece 
of software. The command structure is 
simple and logical and complete. We have 
nol tossed in features without thought tc 
the overall design of the package. Nor 
have we included any feature that is not 
thoroughly implemented. The programs 
are crash-proof and completely reliable. 

And the system is supported by what we 
are told is the best user's manual ever pro- 
duced for microcomputer software. It 
contains a step-by-step instructional pro- 
gram designed for ihe novice. The trainee 
uses sample files from the system disk and 
compares his work to simulated screens 
and printouts in the manual. 

Support doesn't stop when you buy the 
package. As a registered user, you receive 
our bi-monthly newsletter which answers 
questions, reports upgrades and teaches 
new applications of the MAGIC WAND. 

It's through а lot of hard work that we 
are able to offer you a product that is 
"almost perfect," but we aren't about 10 
stop working until we can say that the 
MAGIC WAND із perfect. 


Full screen text editing 


The MAGIC WAND has probably the most 
responsive and easy-to-use editor avail- 
able for either a serial or DMA terminal. It 
uses only single stroke contro! keys to 
give command and takes advantage of the 
special function keys on your terminal 
whenever possible. п addition, you can 
set up library files with coded sections that 
you can merge by section name. 


Full text formatting commands 


The MAGIC WAND allows you to set the 
left, right, top and bottom margins, page 
length, indentation, paragraph indenta- 
tion, (incuding "hanging" paragraphs), 
text left flush, right flush, justified (two 
ways), literal or centered, variable line and 
pitch settings, variable spacing (including 
half lines), bold face, underlining (solid or 
broken), conditional hyphenation, sub- 
and superscripting. You may change апу 
of these commands at run-time withoul 
refarmatting the file. 
Merging wilh external data files 


You may access any external data file, 
with either fixed length or sequential 
records. The MAGIC WAND converts the 
record into variables thal you define and 
can use like any other variable. Of course, 
you may use the data for automatic form 
letter generation, But you can also use it 
for report generation. 


Variables 


You may define up to 128 variables with 
names of up to seven characters. The cur- 
rent value о! a variable may be up to 55 
characlers, and you may print i1 at any 
point in the text without affecting rhe cur- 
rent format. Although the MAGIC WAND 
stores Ihe variables as strings, you may 
also treat them as integer numbers or for- 
mat them with commas and a decimal 
point. You may increment or decrement 
numeric variables or use them in format- 
ting commands. 


Conditional commands 


You may give any print command based 
on a run-time test оға pre-defined condi- 
tion. The conditional test uses a straight- 
forward IF statement, which allows you to 
test any logical condition of a variable. 
You may skip over unneeded portions of 
the file, select specific records to print, 
store more than one document in a single 
file, etc. 


True proporlional printing 


The MAGIC WAND supports proportional 
print elements on NEC. Diablo and Qume 
printers. Other formatting commands, 
including justified columns, boldface, 
underline, etc., are fully functional while 
using proportional logic. 


Available on 8" soft-sectared and 5 1/4" Northslar or Micropolis (hard ог soft seclored} diskettes. as well as 
ONYX hard disk. Terminals supported include — ADDS, Beehive, Cromemco, Dynabyte. Hazeltine, Heath. Imsa, 
Interléc, Lear Siegler, Microterm Асі V, Perkin Elmer, Sol VDMI1. Soroc, TEC, TEI Televideo, TRS80 Mad I, 
Vector Graphics, plus a variety of video boards 


small business applications, inc. 


3220 Louisiana е Suite 205 е Houston, Texas 77006 е 713-528-5158 


Circle 134 оп inquiry card. 


CP/M 13 а rekqisleced trademark ol Digtal Research Oop 
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YOU TOO can 


become a 
successful 
computer 


HOW TO START YOUR OWN SYSTEMS 
HOUSE is a practical step-by-step guide for the 
EDP professional or small businessman who 
wants to enter the micro-computer systems 
business. 


Written by Ihe founder of a successful systema 
house, this fact-filled 220-page manual covers 
virlualiy al! aspects of starting and operating a 
small systems company. И is abundant with 
useful, real-life samples: contracts, proposals, 
agreements and a compiete business plan are 
included іп ІШІ, and may be used immediately 
| by the reader. 


Proven, field-tested solutions to the many 
problems facing the small systems house are 
presenied. 

From the contents: 

» New Generation of Systems Houses % The 
SBC Marketplace * Marketing Sirategies > 
Vertical Markets & IAPs • Competatlye Posi- 
ton? Plans of Major Vendors . Market 
Segment Selection & Evaluation е Seleciton of 
Equipment & Manufacturer * Make or Buy 
Decision » Becoming a Distributor * Getting 
Your Advertising Dollar's Worth е Your Sales- 
теп: Where іс Find Them * Product Pricing 


Frequent Objeclions Raised by Prospects * 
Financing forthe Customer е Leasing = 

| Questions You Will Have ta Anawer Before Ihe 
Prospect Buys * Producing the System е In- 
stallatinn, Acceptance, Collection • Docu- 
mentation * Solutions іо the Service Problem 
“ Protecting Your Product * Should You Start 
Now? е How to Write a Good Business Pian * 
Raising Capital 

| 6th edition, March 1980 2 

| Essex Publishing Co. оерт. з 
285 Bloomileld Avenue Caldwell, N.J. 07008 

i | would ка to order HOW TO START YOUR 
OWN SYSTEMS HOUSE at $36.00 (New Jersey 
residents add 5% sales tax) 

| O Check Enclosed O VISA ГІ Mastercharge 

| Name 

i Address 

| City 

| State Гір 


| Card # exp. 
| For immediate shipment on credit card orders 
call (201) 783-6940 
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« The Selling Cycle + Handling ihe 12 Most | 


220pages | 


Listing 1: Video Doodler program in machine code for the COSMAC ELF. 


ENTREPRENEUR! Ig 


Hexadecimal Code Comments 
ЕВ 00 ВІ B2 B3 BS Initialize high-order registers 
Вб BS AS AB and byte pointers 
FB 01 B9 BB BD 
ЕВ 80 AC AA Initialize bit pointers 
ЕВ 28 А1 Initialize interrupt PC 
F8 FF А2 Initialize stack pointer 
F8 66 АЗ Initialize MAIN РС 
ЕВ 5A AS Initialize BNKWRT PC 
ЕВ 4F A6 Initialize DOTWRT РС 
ЕВ 45 АВ Initialize DELAY PC 
D3 Begin executing MAIN PC 
INTERRUPT 
72 70 Restore D, X, & P 
22 78 22 852 Push P, X, & D onto stack 
C4 C4 Са NOP s for sync delay 
ЕВ 01 BO F8 00 AO Ae-point RO to display page 
80 EZ Prepare for first ОМА cycle 
E2 20 АО DMA reset 
E2 20 АО ОМА reset 
E2 20 AO DMA reset 
92 5 Test for refresh done 
30 26 (Go to return 
DELAY 
D3 Return to MAIN 
FB 07 BE Load timing constant into RE 
ЗЕ Decrement RE 
9E Load RE.1 into accumulator 
ЗА 48 Loop again if not done 
30 44 Go to return 
DOTWRT 
D3 Beturn to MATN 
89 AB Update byte pointer 
BA AC Update bit pointer 
EB Х-В 
Е] Combine bit pointer & screen via OR 
БВ ЕЗ2 Write dot to screen 
30 4E Go to return 
BNKWRT 
D3 Heturn to MAIN 
89 АВ Update byte pcinter 
ВА АС Update bit pointer 
FB FF Іпуегіз D vis ХОН IMMEDIATE 
EB Х-В 
Е2 Combine bit pointer & screen via AND 
5B E2 Write blank to screen 
30 59 Go to return 
MAIN 
Е2 69 Turn CDP1861 on 
3F 75 Skip clearing routine unless INPUT pressed 
ЕВ FF AD Point RD to top of display page 
ED Х=р 
ЕВ 00 73 Store 00 on screen & decrement pointer 
8D Load pointer into D 
ЗА 6E Loop again if net done 
5D Store OU in last byte of display page 
E2 6C Input toggles 
F6 33 89 Tests "move right" bit & branches 
F6 33 98 Tests "move left" bit & branches 
F6 33 A7 Tests "move down" bit & branches 
FG 33 AF Tests "move up" bit & branches 
Еб ЗВ В? Tests dot/blank bit 
7B Turn Q on 
30 B7 Сю to EXECUTE 
ВА Store D in ВА.1 
ВА Fetch temporary bit pointer 
F6 33 92 Shift right and test for border cross 


Listing 1 continued on page 224 
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als From 


MICROMAIL? YES, 


Because We Offer.... 


...A‘Personal Approach 
Towards the Quick and Efficient 
Handling of Your Individual 


Order. 


е Prints at 40 cps, using 88, 92, or 
96 char. metalized printwheels. 


* Vertical resolution 1/48"; Honzontal 
1/120". Capable of proportional 
spacing, bidirectional printing, and 
graphics under software control. 

“ Bidirectional normal and direct tabs. 
Left, right, top and bottom margins. 


В.О. $2890.00 
KSR $3285.00 


DIABLO 1640 


* Uses plastic printwheel and prints at 
45 cps. Otherwise, shares identical 
features with 1650 including: 

— Friction or tractor feed, up to 


15" wide, 
— Cartridge ribbon, fabric or carbon. 
В.О. $2745.00 
KSR $3140.00 


T.I. B10 


* Includes upper/lower case option. 
« Bidirectional printing at 150 cps. 
* Tractor-feed forms, 3" to 15" 


wide. 


Options: $1599.00 


— Forms length control — $100.00 
= Verlical Format Control with 
Compressed Print — $125.00 


Write or Call in for Our 
Free Catalogue! 


TO ORDER: Send check оғ money order to: MICROMAIL, P.O, 
Box 3297, Santa Ana, СА 92703. Personal or company checks 
require two weeks fo clear, Terminals іп stock are shipped Ihe 
business day afler receipt of certified funds. АЙ equipment 
mcludes factory warranty. 


... Inventory. 
The Equipment You Select is 
Readily Available from Our Stock. 


DEC LA 34 


(Shown with optional forms tractor and numeric 
keypad). 


е Prints 10, 12, 13.2, or 16.5 
characters per inch, upper/lower 
casó 


« 2,3, 4, 6, 8, or 12 lines per inch. 
* Friction feed, paper width to 15 
Options: 

— Numeric keypad — $80.00 


— Adjustable forms tractor — 
$130.00 


ANADEX ПР-9500/9501 


* High Density Graphics 


ә Paralléi, RS-232C, and Current 
Loop interfaces standard. 


* Double width printing 
é 132/175 or 132/220 columns. 


e 50 to 200+ lines/min., 150/200 
CPS 9 x 7/7 x 9 font or 120/200 
CPS with 11 x 9/7 x 9 font. 


• 9-wire print head, 650 million 
character lite. 


е Bi-Directional printing with shortest 
distance sensing logic. 


е Adjustable width tractor paper teed. 
* Complete forms control. 


$1399.00 


:MICRUMHBIL „ 


MICROMAIL « BOX 3297 • SANTA ANA, СА 92703 
(714) 731-4338 


... Terminals Only. 
We Specialize in Data Terminal 
Equipment. 


SOROC 10 120 


* Displays 80 x 24, upper/lower case. 


* Separate питегс keypad and cursor 
keys. 


* Protected fields displayed at 


reduced intensity. 
$740.00 


510 


* Reverse video, blinking, underline, 
1/2 intensity, protected fields, 
blank security field. 


* Transmit character, line, partial 
page, page, or unprotected data. 


* Cursor up, down, left, right, return, 
home, plus load and read. 


$699.00 


SOROC 10 140 
* 117-key detachable keyboard with 
numeric cluster and cursor control. 


е insert/delete line, insert/delete 
character. 


* Underline, blink, reverse, 1/2 
intensity, protected and blank fields. 


а Printer port with independent baud 
rate — prints line, partial or full 


screen 
$1130.00 


TELETYPE A3 
* Prints 132 columns, upper/lower 
case with true descenders. 


* 30 character/second print speed. 
110-300 baud. 


* Uses 12" wide by 8.5" pinfeed 
paper. 
е Print position scale, paper guide 


and supply rack. 
$999.00 


Visit MICROMAIL at the 
NCC-Personal Computing 
Festival, Booths 65-66] 


SHIPPING: We ship тео м collec! by UPS when possible. Larger 
lerminals ara shipped by molor freight. Air and express delivery 
ig available on all products 


HANDLING: All orders are subject Іс MICROMAIL's handing 
charges Less than $750.00. add 3%. $750.00 to $2,000.00, 
add 2%. Over $2,000.00, add 1%. 


Listing 1 continued: 


BE 
ВЕ 
92 
93 
94 
95 


ЗА 30 


7A 


7A 


Al 
7D 


7D 


83 
D6 


ре 


Update bit pointer 

Put old D back in D & return to shift & test 
Increment temporary byte pointer 

shift bit back into other end of bit pointer 
Update bit pointer 

Put old D back in D & return to shift & test 
Store D in ВА.] 

Fetch temporary bit pointer 

Shift left and test for border cross 

Update bit pointer 

Put cld D back in D & return to shift & test 
Decrement temporary byte pointer 

Shift bit back into other end of bit pointer 
Update bit pointer 

Put old D back in D & return to shift & teat 
Store D in RA.1 

Fetch temporary byte pointer 

Add 08 to D & put sum in D 

Update byte pointer 

Put old D back in D & return tc shift & test 
Store D in ВА 1 

Fetch temporary byte pointer 

Subtract 08 from D & put difference in D 
Update byte pointer 

Put cld D back in D & return tc shift & test 


EXECUTE 


Generate one "wink" of cursor 
Go to M(CO) ГО is on 

Call DOTWRT & write on screen 
Go to test for clear 

Call BNKWRT & write on screen 
Turn О off 

Go to test for clear 


Text continued from page 220: 

One novel effect may be produced 
by changing the sequence of bytes 
beginning at location 0046 to 01, AE, 
2E, ВЕ. This permits the program to 
run at maximum speed. The cursor 
will streak across the screen almost 
too quickly for the eye to follow. As 
you flip the toggle switches up and 
down, it will paint a crazy-quilt pat- 
tern across the screen. 

To clear the screen, simply hold 
INPUT depressed while flipping RUN 
up. This branches to a simple routine 
that writes zeroes consecutively in 
memory from the top of the displayed 
page on down. 


Design Storage 

Saving a design produced with the 
Doodler for later display involves 
dumping the contents of the display 
page of memory into some mass- 
storage medium. Lacking a cassette 
tape interface or some other storage, 
you wil have to step through 
memory and write the hexadecimal 
contents of each byte in the page. 

Doodle away! 
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N 


^ When no one has your 
«X. loppy disks in stock... 


here sanew 
P four letter word 
touse: 


^ The word is KYBE. Because KYBE can ship any model 
dice floppy disk, data cassette or mag card in only two days. 


You'll get the same high performance próducts we've built 
far OEM's for years. Consistent quality media that meets 
the most demanding specifications. The full line is 
competitively priced, backed by an unconditional 90 day 
warranty and inventoried for fast delivery. 

Call toll free (800) 225-8715. 


Dealer inquiries invited 


1з! Y BE, 


Dennison KYBE Corporation 
132 Calva 
Tal, 16171 8 4-017 

Ouiside Mass. call iol [^ (800) 225-87 15 


Olfices & representatives worldwide 


Street. waltham. Mass. 02184 
-0012; Tele 


Circle 137 on Inquiry card. 


Great Games! 


Bargain 
Price! 


кант 
ы Ама: ма Sater бреса Shuttle Enterprise 
өн ~ - 


ғ. Unbeatable 
: documentation! 


== .. -. Magazine, 
| cassette or disk! 


We want to buy your S-80, 
APPLE, and ATARI 
programs! 


— 


а 
ТМ ATAR | А Warner Communications Company © | 


SoftSide: 5-80" Edition .... 12 issues, $18., Bulk Rate: e $25., 12 issues, 
First Class; $39.50., 6 issues with cassette; e $69., 6 issues with diskette. 


SoftSide: Apple" Edition.....$15., 12 issues, Bulk Rate; e $22., 12 issues, 
First Class; e $69. 6 issues with diskettes. 

SoftSide: Atari Edition ........ $15., 12 issues, Bulk Rate; e $22., 12 issues 
First Class 

PROG/80 .. Programming Methods, Utility Programs, Timesharing Section, 
Reviews, Hardware Projects, $15. 6 issues, Bulk Rate, e $21. 6 issues, First 
Class. 

USE YOUR MASTERCHARGE OR VISA AND CALL TOLL-FREE 1-800-258-1790 


(in NH call 673-5144) SoftSide Publications, Р.О. Box 68, Milford, NH 03055 


Buy SoftSide at these dealers: 


Datel Systems 

1211 Ave. of Americas 

New York, N.Y. 10036 

Persona! Compuler 

South 104 Freya Suile 104 

Spokane, WA 99202 

Computeriand 

1500 S 336 $1. 

#12 Parkway Center 

Federal Way, WA 98003 

Byta Shop 

6019 W. Layton 

Greenfleld Wi 53220 

Computeriand 

10111 W. Capitol Dr. 

Milwaukee, WI 53222 

Team Elect. 

2321 E. Claire 

Eau Clalre, Wi 54701 

Ye Old Computer Shop 

1301 George Washington Way 

Richiand, WA 99352 

Camara & Computer Emporium 

921 Sauthwest Morrison 

Porttand, OR 97205 

Neighborhood Computer Store 

13045 W. Alameda 

Lakawood, CO 80215 

Camera & Computer Emporium 

16144 SE McLoughlin 
Milwaukee, OR 97222 


*ТН5-80 із a trademark of Radio Shack and Tandy Corp. “Apple ls a registered trademark of Appia Computer Co. 
Circia 138 on inquiry card. 


Byte Shop Computer Store 
6041 Greenback Ln. 

Citrus Hots, СА 95610 
Santa Hosa Computer Center 
604 7th Street 

Santa Rosa, CA 95454 
Computerland 

611 Sth St. 

Santa Rosa, СА 95404 
Computerland 

1077 Saratoga Sunnyvale Rd 
San Jose, CA 95128 

Micro Sun Computer Canter 
2989 М. Main 

Walnut Creek, CA 94596 
Computertand 

6743 Dublin Bivd 

Dublin, CA 94586 

Byte Shop 

1122 B St, 

Hayward, CA 94541 
Computerland 

11074 San Pabio Ava. 

EI Cerrito, СА 94530 
Computerland 

4546 Ei Camino Real 

Los Altoa, CA 84022 

Byta Shop 

123 Yorba Linda Bivd. 
Placentia, CA 92870 


Computerland 

289 E. Highland Ave. 

San Bernardino, СА 92404 
Computerland 

4233 Convoy 

San Dlego СА 82111 

&yle Shop 

8038 Clalremont Mesa Blvd. 
San Diego, СА 92111 
Computerland 

171 E. Thousand Oaks Bid #1 
Thousand Oaks, СА 91360 
Computers Are Fun 

2268 Westwood Bivd. 

Loa Angelea, СА 90064 
Computerland 

3152 E. Camelback Rd. 
Phoénix, AZ 85016 
Computer Ясот 

1515 S. 150E 

Salt Lake City, UT 84105 
Byta Shop 

8018 W. Layton 
Greentisid, WI 53220 

Byte Shop 

3464 S, Acoma 
Eaglewood, CO 80110 
Computerland 

1537 Howe Ave. #106 
Sacramento, GA 95825 


Computerworks 

Liberty Plaza 

1439 Post Rd E 
Westport, CT 06880 
Computers Plus 

6120 6120 Franconia Ad. 
Alexandria, VÀ 22310 
Computerland 

1520 E. Fowler Ave. 
Tampa, FL 33612 
Compu Shop Dallas 

М. Central Espy 

Dallas, TX 75234 
Computeriand of South Bay 
18720 Hawthorne Bivd. 
Lawndale, СА 90260 
Computer Stora 

B20 Broadway 

Santa Monica, CA 90401 
Computer Metrics Inc 
1251 Broadway 

EI Cajon, CA 82021 
Computeriand 

4546 Е! Camino Real 
Los Aitos, CA 94022 
Capitol Computer Systema 
3396 El Camino Ave. 
Sacramento, CA 95821 
Computer Haven 

6 South St. 

Milford, NH 03055 
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Book Reviews 


TRS-80 Assembly 


Language Programming 


William Barden Jr 
Radio Shack, 1979 
224 pages, softcover 
$3.95 


“The goal of this book is 
to take a TRS-80 user 


familiar with some of the 
concepts of programming in 
BASIC and introduce him to 
TRS-80 assembly language." 
With that statement in the 
preface, Mr Barden proceeds 
to do exactly that. He intro- 
duces the user of the Radio 
Shack TRS-80 computer to 
that mysterious element of 
programming called 
assembly language. 


For you old-timers, 
TRS-80 Assembly Language 
Programming is a refreshing 
review of how we used to 
program way back in the 
good old days. For you 
novices, perhaps discour- 
aged after trying to debug a 
BASIC program, this book 
is the change of pace you 
need. Throw away, or at 
least put aside, that BASIC 
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DIGITAL DATA RECORDER 
MODEL CC-9B 


For five years now, the CC series recorders have been the industry 
NRZ Asynchronous recorder standard. Now the B model sets a new 
standard in stability and reliability with its tachometer feedback 
LC stabilized motor circuit. 


4800 or 9600 Baud 
(3" or 6'' per second] 


107° Error Rate 
RS232 or TTL 
In and Out 
RTS motor start, 
CTS Data start 


DB 25 or special 
connector optional 


110/220 - 50/60 Hz 
Wow & Flutter + .396 
Speed Stability (long term) + .196 


DOUBLE DENSITY DISK CONTROLLER 


The D4S Disk Controller for Z80 based S-100 systems. 
Gives you megabytes on line. Controls up to 8 each 5" or 8” drives 
(even mixed sets) single or double sided when used with CP/M 2.2. 
This second generation double density controller utilizes the WD 
1797 chip to read all single and double density formats. Fits North 
Star and we have a CP/M 2.2 for NorthStar or any other Z80 based 
S100 machine. Has on board serial I/O Port for optional 
terminal or list device. 


CC-9B Model 
Рисе $275.00 


CC-9 Model $225.00 


SPECIAL COMBINATION 


Two Double Sided Double Density MFE Drives in 
simulated walnut case with Power Supply, cable, fan, 045 CON- 
TROLLER and CP/M 2.2. Puts 2.3 Megabytes on line. $2,250.00 
Need 8'' Double Sided Drives? - Call for quote. 


NATIONAL MULTIPLEX CORPORATION 


260 Lackland Drive East Middlesex, New Jersey 08846 
Tel. (201) 356-9200 TWX 710-997-9530 
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user's manual, type in 
"SYSTEM" when the 
prompt character appears, 
and load that Editor/ 
Assembler or TBUG tape 
you just bought. Now you 
are going to see what com- 
puter programming is all 
about! 

Although the author 
states that the Radio Shack 
Editor/ Assembler package 
or its equivalent is not a re- 
quirement, you will miss 
half the fun of reading this 
book if you do not have it. 
Also, TBUG is recom- 
mended by the author in 
order to fully appreciate 
some material. 

Barden has developed a 
unique presentation to intro- 
duce and explain the general 
concepts of the TRS-80 
assembly language, the 
mnemonic system for the 
280 microprocessor. I say a 
unique presentation because 
this is the first assembly- 
language book which I have 
enjoyed reading. Barden is 
not averse to injecting a 
little humor into his writing. 
After all, who says that pro- 
gramming books should be 
all bits, bytes, and syntax 
restrictions? 

Barden begins with the 
architecture of the Z80, its 
instruction set, and its 
addressing modes. He then 
proceeds through the 
Editor/Assembler and the 
TBUG commands and for- 
mats in the first section of 
the book. 

There is quite a bit of 
information packed within 
these first eighty-four pages, 
and it pays to read through 
Section 1 with a high- 
lighting marker in hand. In 
fact, I skimmed through 
these pages for my first 
reading and then reread 
them more carefully the 
second time. This method 
tends to fix certain impor- 
tant details in your mind 
and will act as a referencing 
tool. 

After you feel confident 
with the introductory 
material, move on to Sec- 


_ MULTI-USER OASIS 
HAS THE FEATURES PROS DEMAND. 
READ WHY. 


Computer experts 

(the pros) usually have big 
computer experience. 
That's why whenthey shop 
system software for Z80 
тісгов, they look for 

the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 


AUTOMATIC RECORD LOCKING 


The biggest challenge 

for any multi-user system 
is co-ordinating requests 
from several users 

to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view а 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed — 
and for what purpose. 

Security is further 
enhanced by User 
Accounting —a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 

OASIS has them. 


EFFICIENCY: 
RE-ENTRANT BASIC 


A multi-user system 

is often not even practical 
on computers limited 

to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


(THEN COMPARE.) 


memory is needed. Even 

if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 

of all the memory you have 
available — because it 
services more users. 


Sound like a pro feature? 


Itis. And OASIS has it. 


AND LOTS MORE... 


Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 


OASIS IS AVAILABLE FOR: Altos; 

Вей Contrals; Billings: Compucorp: 
Cromemco: Corvus; Delta Products; 
Digital Group; Digital Microsystems; 


Oynabyle: Godbout, IBC; Industrial 
Microsystems; Konan; Micromation: 
Micropolis; North Star; Onyx; SD 
Systems; Tarball; Thinkertoys: 

TRS 80 Mod. 11; Vector Graphic 
Vorimex; X Comp; and others. 


Multi-Tasking lets each 
user run more 5 one 
job at the same time. 

And there's our BASIC — 
a compiler, interpreter and 
debugger all in one. 

Ап OASIS exclusive. 
Still more: Editor; Hard 


& Floppy Disk Support; 
Keyed (ISAM), Direct & 


best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today, 


CIRCLE WHAT YOU WANT 


Product 


MULTI-US 
BASIC COMPILER/ 
INTERPRETER/DEBUGGER 


RE-ENTRANT BASIC 
COMPILER/INTERPRETER/ 
DEBUGGER 


DEVELOPMENT PACKAGE 
{Масго Assembles; 
Linkage Editor: 
Debugger) 


TEXT EDITOR & 
Шын | w | вы 
DIAGNOSTIC à 
CONVERSION UTILITIES 
{Метогу 3 
Assembly Language, 
15.00 
SINGLE-USER 500 50.00 
MULTI-USER 850 80 00 
[raeson ЕСЕКТІ 


Test 


Converters: fie 
Recovery, Orsk Test: 
Filè Сору Нот 

ather QS; etc.) 


COMMUNICATIONS 
PACKAGE 
(Terminal Emulator; 
File Send & Несеме) 


PACKAGE PRICE 
(АН of Above) 


иш ма ни ишш на на иш иш NM NM BN BN || 
В order OASIS from: 


Sequential Files; Ма!-Вох: 1 Phase One Systems, Inc. 


Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 


MAKES MICROS RUN LIKE MINIS. 


| 7700 Edgewater Drive, Suite 830 


Oakland, CA 94621 
Telephone (415) 562-B085 


| TWX 910-366-7139 


| NAME 
| STREET (NO BOX =) 


CITY 


STATE ZIP 


I AMOUNT $ 


(Attach system description; 


§ add S3 for shipping; 
il California res dents add sales tax) 


O Check enclosed 0 VISA 


ЕГІ UPSC.O.D. Г] Mastercharge 


your system and what they 
do once they're on it is the 
essence of system security. 


l Card Number 
Е Expiration Date 
| Signature 
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tion 2. Barden not only 
explains the how and the 
why of assembly language, 
but does so with useful 
examples of assembly- 
language coding. When he 
explains how to move data, 
he does it by coding the in- 
structions and discussing the 
pertinent background. 
Arithmetic and comparison 
operations, logical and bit 
operations, shifting, strings, 
and tables are explained and 
presented with appropriate 
coding. If you have TBUG 


or Editor/ Assembler, you 
can code along with the text 
and actually see the opera- 
tions being executed. This 
interactive approach works 
well. 

In TRS-80 Assembly 
Language Programming, 
Barden handles the discus- 
sion of input/output (1/О) 
operations in an easily 
readable, yet informative 
fashion. After you complete 
this phase of your educa- 
tion, the mystery of 
assembly language magically 


evaporates, and you are 
ready to tackle some 

sophisticated assembly- 
language programming. 

But that's not all. Barden 
ties together most of the 
luose threads by including 
some interesting and useful 
subroutines. If you want а 
quick routine to fill a block 
of memory with any given 
8-bit value or move the con- 
tents of a block of memory 
from one area to another, 
you need only assemble the 
subroutines already coded 
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Instant Nationwide Communications 


A Micromodem 100 in your S-100 bus adds: Automatic Time 
Sharing, Nationwide Communications, Remote Data Base 
Access, TWX Simulation, Branch Office Communications, 
and much, much more. The D.C. Hayes Associates Micro- 
modem 100 is compatible with 300 baud modems and the 
proposed IEEE S-100 bus standard. It is built to the highest 
quality standards and tested with automated equipment to 
assure reliability. Whether built-in to original equipment, or 
added on from your local computer store, the Micromodem 
100 adds new communications capabilities to ‘every S-100 


bus computer. 


D.C. Hayes Associates, Inc. 


MICROCOMPUTER PRODUCTS 


10 Perimeter Park Drive, Atlanta, Georgia 30341 (404) 455-7663 


“Registered trademark о! Apple Compuler, Inc. Micromodemll is a registered trademark of D.C. Hayes Associates, Inc. 
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for you and presented in the 
book. 

Some arithmetic sub- 
routines are also given: add- 
ing or subtracting operands 
containing up to 256 bytes, 
and multiplying or dividing 
16-bit numbers. The com- 
pare subroutine is useful 
since it compares two B-bit 
operands in true algebraic 
fashion. À routine for con- 
verting an 8-bit value into 
two American Standard 
Code for Information Inter- 
change (ASCII) characters is 
included, as is a search sub- 
routine. Finally, three 
subroutines that operate in a 
manner similar to the SET, 
RESET, and POINT 
statements in BASIC are 
given in the book. 

Barden offers four com- 
plete assembly-language pro- 
grams to start your program 
library off on the right foot. 
These perform the functions 
of writing data to the screen 
(good for looking at the 
contents of memory loca- 
tions), moving patterns at 
high speed (great for 
animated graphics), a 
graphic bubble sort (good 
for demonstrations), and a 
program to play music via 
the cassette output port. 

The appendices include a 
listing of the 280 instruction 
set and a listing of the Z80 
op codes. (For quick 
reference to Z80 mnemonics, 
Zilog offers the Z80-CPU 
Programming Reference 
Card, which I have found 
more convenient to use than 
flipping through the pages of 
a book.) 

One further note: William 
Barden is also the author of 
The Z80 Microcomputer 
Handbook (Howard W 
Sams Co Inc, 1978), which 
takes the Z80 software a few 
steps deeper into the 
assembly-language forest. 

So, what can you get for 
$3.95 in addition to Barden's 
excellent introductory text 
dealing with Z80 assembly- 
language programming? 
Quite possibly you will get a 
hard-to-shake bite from the 
assembly-language bug. m 


Len Gorney 

Box 91 RR 5 

Salisbury Rd 

Clarks Summit PA 18411 


STRUCTURED 
SYSTEMS 


Cash Price/Manual 


GENERAL LEDGER — Interactive and 
flexible system providing proof and report 
outputs, Customization of COA created inter- 
actively. Multiple branch accounting centers, 
Extensive checking performed at data entry 
for proof, COA correctness, etc. Journal 
entries may be batched prior to posting. 
Closing procedure automatically backs up in- 
put flies. Now includes Statement of Changes 
in Financial Position, 

Requires СВА51С-2.......... $749/$25 


ACCOUNTS RECEIVABLE — Open 
itam system with output for internal aged 
reports and customer-oriented statement 

and billing purposes. On-Line Enquiry permits 
information for Customer Service and Credit 
departments, Interface to General Ledger 
provided ІТ both systems used. 

Requires CBASIC-2.......... $749/$25 


ACCOUNTS PAYABLE — Provides 

aged statements of accaunts by vendor with 
check writing for selected invoices, Can be 
used alone or with General Ledger and/or 
NAD. Requires CBASIC-2 

ea eee $749/$25 


PAYROLL — Flexible payroll system 
handles weekly, bi-weekly, semi-monthly 

and monthiy payroll periods. Tips, bonuses, 
re-imbursements, advances, sick pay, vacation 
pay, and compensation time are al) part of 
the payroil records, Prints government re- 
та gene pia and will post to multi- 
pie general ledger accounts. 

Requires СВА$1С-2.......... $749/$25 


INVENTORY CONTROL SYSTEM — 
Performs control functions of adding and 
depleting stock items, adding new items and 
deleting old items, Tracks quantity of items 
on hand, on order and back-ordered, Optional 
hard copy audit trail is available. Reports 
include Master Item List, Stock Activity, 
Stack Valuation and Re-order List 

Requires СВА51С-2.......... $449/$25 


ANALYST — Customized data entry 
and reporting system, User specifies up to 75 
data items par record, Interactive data entry, 
retrieval, and update facility makes informa- 
tion managemant easy, Sophisticated report 
generator provides customized reports using 
selected records with multiple level break- 
points for summarization. 

Requires CBASIC-2.,.... ..... 9199/515 


LETTERIGHT — Program to create, 
edit and type letters or other documents. 
Has facilities to enter, display, delete and 
move text, with good video screen presen- 
T Designed mede with NAD 

or form letter mailings. 

Requires CBASIC-2........... $169/$25 


МАО Name and Address selection 
system — interactive mail list creation and 
maintenance program with output as full 
reports with reference data or restricted 
information for mail labels, Transfer system 
for extraction and transfer of selected records 
to create new files. 

Requires CBASIC-2........... $89/$20 
ОЅОВТ — Fast sort/merge program for 
Tiles with fixed record length, variable field 
length information. Up to five ascending ог 


descending keys. Full back-up of 
input files created .....,...... $89/$20 
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Your Discount 
Software Source! 


PEACHTREE 


GENERAL LEDGER, $1000 $749/30 
ACCTS. PAYABLE, $1000 $749/30 
ACCTS. REC., List $1000 $749/$30 
INVENTORY, List 51200  $749/$30 
MAILING ADDRESS, $800 $599/$30 


Business Packages 
Microsoft BASIC 


© General Ledger 

9 Accounts Receivable 
€ Accounts Payable 

© Payroll 


Extremely well documented with 
source code. BEST VALUE ON 
THE MARKET. Support Limited. 


ONLY $99 per pkg. 
All four for only $339 


GRAHAM-DORIAN 


GENERAL LEDGER.....$849/$35 
ACOUNTS PAYABLE...$849/$35 
ACCOUNT RECEIVABLES$849/$35 
PAYROLL SYSTEM.....$499/$35 
INVENTORY SYSTEM. . . $499/$35 


JOB COSTING — Designed for gen- 
eral contractors. To be used interactively with 
other GRAHAM-DORIAN accounting packages 
for tracking and analysing expenses. User 
establishes customized cost categories and job 
phases. Permits comparison of actual versus 
estimated costs. Automatically updates GRA- 
HAM-DORIAN general ledger or runs as stand 
alone systems. Requires CBASIC-2. Supplied in 
ЖӘЕ 22.2....... . -..-. $849/$35 


APARTMENT MANAGEMENT 


SYSTEM — Financial management system 
for receipts/security deposits of apartment pro- 
jects. Captures data on vacancies, revenues, 
etc. for annual trend analysis. Daily report shows 
late renis, vacancy notices, vacancies, income 
lost through vacancies, etc. Requires CBASIC-2. 
Supplied in source. и $499/$35 


MICROSOFT 


BASIC-80 — Disk Extended BASIC, 
ANSI compatible with long variable names, 
WHILE/WEND, chalning, variable 

length file records............ $269/$25 
BASIC COMPILER — Language com- 
patible with BASIC-80 and 3-10 times faster 
execution. Produces standard Microsoft re- 
locatable binary output. Includes Macro-80, 
Also linkable to FORTRAN-80 or 

COBOL-80 code modules. ..... $325/$25 


FORTRAN-80 — ANSI 66 (except for 
COMPLEX) plus many extensions, Includes 
relocatable object compiler, linking loader, 
library with manager. Also includes 
MACRO-80 (see below) ....... $389/$25 


(ens 


CBASIC-2 Disk Extended BASIC — 
Non-interactive BASIC with pseudo-code 
compiler and runtime interpreter, Supports 
full file control, chaining, Integer and 


extended precision variables, etc.$§9,95/$15 
|. о О ey 


MICROPRO 


SUPER-SORT 1 — Sort, merge, extract 
utility as absolute executable program or link- 
able module in Microsoft format, Sorts 

fixed or variable records with data in binary, 
BCD, Packed Decimal, EBCDIC, ASCII, 
floating, fixed point, exponential, field 
justified, etc, Even variable 

number of fields per гесога!.... 9219/525 


WORD-STAR - Menu driven visual 
word processing system for use with standard 
terminals. Text formatting performed on 
screen. Facilities for text paginate, page num- 
ber, justify, center and underscore. User сап 
print one dacument while simultaneously 
editing a second, Edit facilities include glob- 
al search and replace. Read/Write to other 
text files, block move, etc. Requires CRT 
terminal with addressable 


cursor positioning...........- $395/$40 
WORD-STAR/MAIL-MERGE — As 
above with option for production mailing of 


personalized documents with 
mail list from Datastar or NAD .. $525/$25 


OSBORNE 
Business Software 


Only $89 per Раскаде 


All 4 for опіу $289 


General Ledger, Accounts Receivable, 
Accounts Payable, and Payroll (with Cost 
Accounting) Available in the following 
BASICs: CBASIC2, Cromemco 16K, 
North Star, Microsoft, and TRS-80 


All packages available in 8'" CP/M™ and 5%" CP/M™ FOR North Star, Micropolis, 


Vector Graphic, SuperBrain, and others. 


SHIPPING AND INSURANCE: Add $2.50 per order. All prices subject to change and all offers subject to withdrawal without notice. 
Prices in this ad are for prepaid orders. Slightly higher prices prevail far other-than-prepaid ordars, i.e., C.O.D., credit card, etc. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James St., Syracuse NY 13203 (315) 422-4467 Twx 710-541-0431 


Newsletter for 
Ohio Scientific 
Users 


The OSI Users' Indepen- 
dent Newsletter is edited, 
published, and written by 
Charles Curley, 6061 Lime 
Ave, Number 2, Long Beach 
СА 90805. А year's subscrip- 


Clubs aad Newsletters 


articles on software, hard- 
ware, bugs and fixes, and 
reviews of items of interest 
to OSI users. Articles are 
welcome from enthusiastic 
owners and users. 


Salem, Oregon Area 


Computer Club 


terested in using microcom- 
puters for fun and business. 
Membership dues are $5 per 
year. The club meets the 
first Monday of each odd- 
numbered month at 
McKinley Community 
School, 461 McGilchrist St, 
Salem, Oregon. On even- 
numbered months, they 


caster Dr, Salem, Oregon. A 
monthly newsletter is 
published. Each meeting 
features a presentation by a 
club member or invited 
guest. For information, con- 
tact Salem Area Computer 
Club, c/o Doug Walker, 
4554 Jan Ree Dr NE, Salem 
OR 97303. 


meet at Computer Pathways 
Unltd Retail Store, 831 Lan- 


Club membership is open 
to all those that are in- 


tion is $10 for six issues. 
The newsletter includes 


г-------- 


North London Hobb у 
Computer Club (МІНСС) 


The NLHCC has sched- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 


pnoona $ 
| чет 3 o£ 2 2) uled their meetings for the 
| = 5:52:420980с8 о = [р = (о 
| à ЕЕ НЕЕ > © в O FE £ next 3 months. The theme 
| СЕ ИНГ у > зы 109 wav ITI for the May meeting is 
| 3 FE 2 Sepo2s| 9 < 20 = = ы = “Computer-Aided Instruc- 
| 2 Se 3 985 | = с чо Ж. tion." The meeting will be 
[| " g * ag > 359 с held May 7 at 7 PM in the 
© < o > ^ = 20? JD Students Common Room in 
l à с = - е“ 0 5 = the Polytechnic of North 
2 О su < 5 > |=) London. On June 4, the 
| | > > ә о < = -— = meeting is entitled. "The 
— —— ÓÁ: P Ф і 20 — D House Computer. July 
| 0000000000000 $ > T со ш. Qz third's meeting is on "The 
I ЭТЕЕРІГІЗЕЗІЗ; H О -4 2 С) с» 2 = Personal Computer and 
Га 25 ей FE AM E 2 = о = 9. e I Restel/Teletext." Contact 
| 552459524 5525 8 i » * 8 E А > > NLHCC, Holloway, London 
| 55%с 523 55585 = ос е Г М7 8DB, ENGLAND. 
| 5558 8 55-68 p m 28 3° e 
| "i 3 Е 20125 g 05 ———— 
| "а 5 5 2 ә = 5 О 5 «= о ТН5-80 Users Group 
| , & 3 = С) T о = > E- of Sacramento 
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| оососоооооооо № 2g = = Г" 55 ee р 
Ovooszsogr»»os 5 z а 8 a Г" of Sacramento meets at the 
| ЕСН 2 092 = m Sacramento Country Branch 
| cams essa ese 202: = (29 Library, 2443 Marconi Blvd 
| Petes 52284 a og ө О з (Marconi and Fulton), 
i edi Ұз “83 2 б) 2. = ез О Sacramento, California, 
1 в ӨСТІ omes =o from 7 to 10 PM as called. 
| 3 2g H Ф ш» = For more information, con- 
Г = ae gA ie с> tact the TRS-80 Users Group 
i moz с © £ г of Sacramento, РОВ 255704, 
| 3 2 E = а 9 о Sacramento СА 95825. 
| o0 72»92an me 
= о 2+ = "1% = 8 6 Dv — 
| Bass of Пп © 27 ел c University of 
| “ана т z0 = f "m New Hampshire 
| чт-ге 9583 1 > =O 35 l2 Computer Services 
| +8028 98588 02 2:2 - O! Newsletter 
ЕГЕН "ghdxe F- 5 Ss On Line is a well-pro- 
Ig 5 SPS о 8 GË T = = ^ E duced newsletter covering 
| 50286 а осо | D =f - = software programs, 
| 2259 %222 п s m schedules of events and 
| 283 3 осо ы 4 а. < other activities of interest to 
| = 8% з Ф -P 2 e g m students in the computer 
о S982 9 >g 2 ы = о = programs. For more infor- 
| o ео 2@<— = > Q o mation, contact Computer 
| 95 96 of 2 < o = E Services, University of New 
| a с. e SS 8 m Hampshire, Kingsbury Hall, 
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зз professional books and 


ОМЕ of these 
GET ONE FREE 


_ (values up to $60.00) 
~ when you join the 
COMPUTER 
PROFESSIONALS’ 
BOOK CLUB 

UT 

tat 


Choose any one of these books at the special club discount, and 
select any other as your gift Free of Charge when you enroll: 


AUTOMATIC DATA PROCESSING HANDBOOK 
Edited by The Diebold Group, Inc. 


188075 Pub. Pr., $38.95 Club Pr., $25.75 
PROGRAMMING LANGUAGES By A. B. Tucker, Jr. 

654/15B Pub. Pr.. $22.00 Club Pr., $16.50 
MINICOMPUTER SYSTEMS, 2nd Ed. By R. H. 

Eckhouse 

7871026 Pub. Pr., $21.95 Club Pr., $16.50 


MICROCOMPUTERS/MICROPROCESSORS: 
Hardware, Software & Applications By J. L. 
Hilburn & P. М. Julich 
771498 Pub. Рг., $22.50 Club Pr., $16.50 


MICROPROCESSOR APPLICATIONS MANUAL 


By Motorola, inc. 
435/278 Pub. Pr., $38.00 Club Рг., $26.50 


THE 8080A BUGBOOK: MICROCOMPUTER IN- 
TERFACING AND Aira ем By P. В. 
Rony, D. С. Larsen & J, A. Titu 
783/845 


Pub. Рг., $9. o5. Club Pr., $8.45 


MICROCOMPUTER-BASED DESIGN By J. Peat- 
man 


491/380 Pub. Pr., 526.50 Club Pr., 518.95 
DATA BASE DESIGN Ву б. Wiederhold 
701/30X Pub. Pr., $24.50 Club Рг., $18.25 


PRINCIPLES OF INTERACTIVE COMPUTER 
GRAPHICS, 2nd Ed. By W M. Newman & В. Е 


Sproull 
463/387 Pub. Pr., $24.95 Club Pr., $19.95 
не FOR MINICOMPUTERS By J. С. 
Iul 
78549Х Pub. Pr., $17.50 Club Ре. $13.50 


REAL-TIME PROGRAMMING WITH MICRO- 
COMPUTERS By Н. C. Turnar 
786/372 Pub. Pr.. $16.95 Club Pr., $13.95 


MEMORY DESIGN: Microcomputers and Main- 
frames By Electronics Magazine 
191/549 Pub. Pr., $18.50 Club Pr., $15.50 


HOW TO DESIGN AND BUILD YOUR OWN CUS- 
TOM TV GAMES By D. L. Heiserman 
786/585 Pub. Pr., $14.95 Club Pr., $11.35 


HANDBOOK OF OPERATIONAL AMPLIFIER 
CIRCUIT DESIGN By D. F Stout, edited by М. 


Kaufman 
817/97X Pub. Pr., $23.95 Club Pr., $17.50 


ANALOG SYSTEMS FOR MICROPROCESSORS 
AND MINICOMPUTERS By F H. Garrett 
788/496 Pub. Pr., $18.95 Club Pr., $14.95 


ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited Бу A. Ralston & C. L. Меек 
769/01X Pub. Pr., $60.00 Club Рг., $39.55 


MICROPROCESSOR AND MICROCOMPUTER 
SYSTEMS By G. V. Rao 
783/659 


Pub. Pr., $24.50 Club Pr., $19.50 

THE Z-80 MICROCOMPUTER HANDBOOK By W. 
Barden, Jr. 

784/914 Pub. Pr., $8.95 Club Pr., $7.60 


Why YOU should join now! 


е BEST BOOKS IN YOUR FIELD — Books are selected from a wide 
range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

* BIG SAVINGS — Build your library and save money too! We guaran- 
tee savings of at least 1596 off publishers' list prices on every book. 
Usually 20%, 25% or even higher! 


e BONUS BOOKS — You will immediately begin to participate 


in our Bonus Book Plan that allows you savings between 
70-8096 off the publisher's price of many books. 


е CONVENIENCE —14 times a year you receive the Club Bulletin 


Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 


Please enroll me os а member ond send me ihe Iwo books indicated, billing me Юг my lirst 
selection only ol the discounted member's price, plus local lax, postage ond handting. И 
not salistied, I may relurn the books within 10 days ond my membership will be canceled | 
ogres lo purchase а minimum of 3 additional books duning the next 2 years os outlined 
under lhe club plon described in this od. Membership in Ihe club is continuous bul 
concalloble by me any time after the four book purchose requirement has been lulfillad 


Write Code # ol Write Code # ol 
FREE selection here FIRST selection here 


ала kom outside the U.S. musi be prepaid with internchonat money arders in U.S. 
ага 


Charge my C] МІЅА І 1 MASTER CHARGE" Exp Dale 


FREE, fully describing the Main Selection and alternate selections. Ss MT 
together with a dated reply card. If you want the Main Selection, you Signature 

simply do nothing — it will be shipped automatically. If you want an — 

alternate selection —or no book at all — you simply indicate it on the 

regular reply card and return it by the date specified. You will have at сема 

least 10 days to decide. If, because of late mail delivery of the Bulletin сиу Siole. Zip 


you should receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four books 
(including your first selection) over a two-year period. 


See us at NCC, booth 1215 


Corporate Aftilintion 


Tnis order subject to occeptance by McGraw-Hill All prices subject to chonge witout 
notice. Offer good onty їо new members. А postoge опо handling charge іс added ю all 
shipments. P39458 
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Central Oklahoma 
Amateur Computing 
Association (CENOACA) 


CENOACA meets the 
second Saturday of each 
month at the OSU Technical 
Institute, 900 N Portland, 
Oklahoma City, Oklahoma, 
at 10 AM. Their purpose is 
to acquaint beginners with 
personal computing and in- 
crease their knowledge of 
special interest areas, in- 
cluding SwTPC and 6800 
systems. Their newsletter, 
CENOACA Newsbits, is 
published on an irregular 
basis. Contact CENOACA, 
POB 2213, Norman OK 
73070. 


Another Group in Florida 


The Space Coast 
Microcomputer Club meets 
on the fourth Thursday of 
each month at 7:30 PM in 
the Merritt Island Public 
Library Auditorium. They 
are affiliated with the JF 
Kennedy Space Center at 


Cape Canaveral. The group 
publishes Enterprise, а 
monthly newsletter. The 
primary interests are Z80, 
8080, and 5-100 systems. 
Dues are $5 per year, and 
inquiries should be sent to 
Ray O Lockwood, 315 Inlet 
Ave, Merritt Island FL 
32952. 


APL Newsletter 


A quarterly newsletter 
describing tools, techniques, 
services, and containing 
general news of interest to 
APL users, is being pub- 
lished by Southwater Corp, 
2348 Whitney Ave, Mt 
Carmel CT 06518. Subscrip- 
tions are $6 annually and re- 
quests should be sent to 
APL Market Newsletter, at 
the above address. 


Newsletters on the UCSD 
Pascal System 


The Institute for Informa- 
tion Systems is publishing 


newsletters describing the 
UCSD Pascal System 
developed by the University 
of California, San Diego. 
For more information, con- 
tact the Institute for Infor- 
mation Systems, mail code 
C-021, University of Califor- 
nia, San Diego, La Jolla CA 
92093. 


Apple Users Group 


The Goldcoast Computer 
Apple II Users Club desires 
additional members. The 
group publishes a monthly 
newsletter with program- 
ming tips, and they have a 
library selection of over 
1000 programs. Send for 
details: Florida's Goldcoast 
Computer Apple II Users 
Club, 133 Brenda St, Milton 
FL 32570. 


Feedback From Fujitsu 
Feedback From Fujitsu is a 


(1 Send & Receive RTTY / СУУ. 
О Complete Hardware & Software Package. 
[] Extensive User Manuals. 


[1 From $129. 


Write or call for complete catalog 


ICS, inc. ғ, 


We are experiencing telephone difficulties, 
please keep trying. 
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_ 1125 М. Golden State Blvd. / Suite G 
Turlock, CA 95380 (А) 
(209) 667-2888 / 634-8888 


CalHornia residents add 8% tax 


Circle 145 on Inquiry card. 


newsletter from Fujitsu 
Limited, Japan's largest com- 
puter manufacturer. It con- 
tains items concerning 
discoveries and general 
business news of Japan's 
strides in the computer in- 
dustry. For more informa- 
tion, contact Feedback From 
Fujitsu, Ruder and Finn Inc, 
110 E 59th St, New York 
NY 10022. 


Association for 
Computers and the 
Humanities 


This international 
organization is devoted to 
the study of computer ap- 
plications in language and 
literary studies, history, 
musicology, the visual arts, 
cultural anthropology, and 
other related social sciences. 
Members of the association 
are entitled to discount at 
the International Conference 
on Computers and the 
Humanities and the meetings 
of the Association for 
Literary and Linguistic Com- 
puting. The annual dues are 
$15, and a quarterly 
newsletter is available for 
$15 per year. For details, 
write Association for Com- 
puters and the Humanities, 
Queens College, Flushing 
NY 11367. 


Computers and 
Gambling Magazine 


This quarterly magazine is 
oriented toward computer 
hobbyists interested in using 
computers for all types of 
handicapping systems, card 
counting systems, and 
techniques for stock and 
future markets investments. 
Articles describe products 
and techniques for the com- 
puterized gambler, and 
advertising of products and 
personal computers is in- 
cluded. Sample issues are 
available for 61, Subscrip- 
tions are $5 per year and 
may be obtained by writing 
to Joe Computer, 22713 
Ventura Blvd, Suite F, 
Woodland Hills CA 
91364. 8 


EVERY TRS-80 
ODEL II NEEDS 


DataBank 


Data Management & Reporting System 


“Deposit” data, or make almost instantaneous '*withdrawls" with DataBank! 


А complete modular software system, DataBank provides the new Model II user and professional alike with the 
ability to quickly and easily generate custom information systems in minimum time. Using Hash Access to 
records, DataBank gives superfast response time, minimum system overhead, and the facility to deal with very 
large numbers of records. Fast assembler sorting optimizes Model II’s performance. DataBank includes: 


Configuration Utilities: interactive programs which guide 
you step by step through creating definitions for your file 
system, formatted entry and dispiay screens and reports. 
These utilities automatically create the information tables 
which control the rest of DataBank's operation. 


User Subroutines: a comprehensive library of software “Маск 
boxes" that you can use to extend DataBank where needed to 
produce custom applications programs. A simple GOSUB can 
call records from disk by key, fielded and ready for evaluation, 
inquiry or update. Or, display a prompted input of defined 
length and data type anyplace on the screen. More... 


Run Time Routines: the programs you will use in day to day 
operation to initialize the system, display a master menu of 
options, and load DataBank’s file maintenance and report 
programs and other programs which you may create to work 
with your data. As soon as you specify your file contents, data 
епігу can begin immediately! 


Report Generator: an easy to use, fast, flexible reporting 
system. You create the report headings and formats using the 
Configuration Utilities. Then, Report Generator reads the 
specifications, and draws information from your records to 
produce the finished printouts. Has range and select 
capabilities, and assembler sorting on any field in your file 
definition, 


The uses of DataBank are unlimited... inventory, personnel, mailing lists, customer/client files, medical/dental 
records, membership or subscriber lists, and with your own programming added the possibilities go on and on. 


DataBank .................... $189.00 


DataBank Inventory, Order Entry, Accounts Receivable/Payable 
Point of Sale, General Ledger and Payroll available soon! 


Index Sequential Data Management System w/Report.....$179. 
An ISAM based system for the TRS-80 Model I 
We have Accts. Receivable, Inventory, Gen. Leg. & Payroll for Mod I 


DEALER AND SYSTEMS HOUSE INQURIES INVITED 


master charge 
Тар ct see Cae 


Call or Write for Information: 


DATA ACCESS CORPORATION 
4221 Ponce De Leon Blvd., Coral Gables, Florida 33146 / (305) 446-0669 


*TRS-80 is a registered trademark of Tandy Corporation 
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BYTES Bits 


Observations from 
BYTE's Ongoing 
Monitor Box, The BOMB 


As the card says, BYTE's 
BOMB is your direct line to 
the editor's desk. Ever since 
the third issue of BYTE 
(November 1975), BYTE's 
editors have used the BOMB 
as an important source of 
information on how readers 
react to our magazine. 
Therefore we thank the 
readers who have mailed the 
BOMB card to us and in- 
cluded their comments. 

Occasionally we like to 
share with you some of the 
more interesting responses 
received on these cards. The 
most pictorial BOMB card 
in recent memory came from 
a reader in Hackensack, 
New Jersey, shown front 
and back in photos 1 and 2. 
It seems our friend in New 
Jersey was generally pleased 
with our January 1980 issue. 

Regretfully not all of our 
readers have been as well 
pleased. On one February 
1980 BYTE ВОМВ card 
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Peterborough МН 03455 


most of the articles were 
rated as being of poor quali- 
ty, and a single word ap- 
peared in the "Comments" 
section: "PHOOEY." Yet 
another BOMB card for 
February said: "Your best 
issue in my 3 years!!" Clear- 
ly, a split decision. 

If you have wondered 
when we stop accepting 
BOMB cards for a given 
issue, we cut off tabulation 
during the second week of 
the month after the cover 
date of an issue. 

If you have never sent in 
a BOMB card, but intend to 
do so, please observe the 
following points. The card 
should be sent to our offices 
in Peterborough, New 
Hampshire. The card is 
presently not postpaid, but 
$0.10 US postage will suffice 
for most readers. The card is 
intended to record your sub- 
jective opinion, so just write 
your reaction, and put any 
specific comments on the 
bottom of the card. You are 
free to remain anonymous, 
but you may put your name 


and address on the card if 
you wish, In any case, let- 
ting us know your responses 
to our work helps us to 
work better. . . .RSS 


The Largest Computer 


Store in America? 


What is the largest per- 
sonal computer store in 
America? The answer to 
that question is debatable, 
but on the East Coast, it's 
probably NEECO's (New 
England Electronics Com- 
pany Incorporated) new 
facility in Needham, 
Massachusetts. The 
9000-square-foot showroom 
was filled with a variety of 
hardware and software on 
our recent visit. President 
Robert Crowell told us 
about their new nationwide 
distribution subsidiary, call- 
ed Microamerica, which was 
announced last fall and car- 
ries most of the major com- 
puter product lines. 

We have noticed a 
marked increase in the 
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Photo 2 


number of large computer 
stores like Bob Crowell's 
with diverse product lines. 
This supermarket-like ap- 
proach can be beneficial to 
the industry when combined 
with personal service to 
customers—a vital ingredi- 
ent to any store's success. 

In the West, things are 
also humming in the per- 
sonal computer store Field. 
Micro-Age in Tempe, 
Arizona, is a good example. 
Run by Jeff McKeever and 
Alan Hald, Micro-Age has 
been expanding. We were 
favorably impressed by their 
facility and by their ap- 
proach to the market during 
a recent visit. . . .CM 


Texas Instruments Has 
an Award Winning 
Bubble Memory 


Texas Instruments has 
been awarded the 1979 In- 
formation Product of the 
Year Award for its Model 
763 Bubble-Memory Data 
Terminal and Model 765 
Portable Bubble-Memory 
Data Terminal. Both ter- 
minals have a full, 
128-character, alphanumeric 
keyboard. Up to 80,000 
characters can be collected 
and stored in the nonvolatile 
bubble memory, then trans- 
mitted at rates from 110 to 
9600 bits per second (bps) to 
a host computer system. 
Both units have a quiet 
30-character-per-second (cps) 
print speed and built-in 
acoustic coupler modem. 

А bubble memory is а 
small electromagnetic circuit 
that stores digital informa- 
tion by changing the 
magnetic polarity of a thin, 
crystalline film. The bubbles 
are cylindrical magnetic 
islands polarized in a direc- 
tion opposite from that of 
the film. Bubble memory 
has no moving parts, and, 
because it works magnet- 
ically, retains information 
when the power is turned 
off. It offers higher access 


“THE CREATOR?" 


By Complete Business Systems, Inc. 
Software Division 


High level language program generator develops 
complete programs in "Basic". 


Enables ANYONE to write complete, running, debugged 
BASIC LANGUAGE Programs in 35 to 40 minutes with NO 
PRIOR PROGRAMMING KNOWLEDGE OR ABILITY. 

Now available for TRS-80®, TRS-80 Model 1®, Apple 1®, 
ll Tandy 10%, Adds System 70 or 75%. 

IF you are one of the many who bought a micro- 
computer іп the belief that with just a little studying 
В you coutd write your own programs, you now know 
that you can't. 
№ IF you, as a businessman, thought you could have 

stock software modified at a reasonable cost with 
reasonable results, you know that's not possible either. 
В ЧЕ you are a hobbyist getting tired of the untold 

| hours it takes to write a program, only to find it takes 
| more hours to debug than to write... 

IF you are a skilled programmer you don't have to be 
reminded of the repetitious time spent on each new 
application. 

IF you have left your micro-computer sitting some- 
where gathering dust ... meet "THE СВЕАТОВ®”. 

№ "THE CREATOR®” is not just another data base 
generator! 

"THE CREATORE”, at your direction, makes complete 
running programs that are thoroughly documented, 
easy to modify at any time by YOU! 

"THE CREATOR®” cuts programming time up to 90% 
for a skilled programmer. 

"THE CREATORE” will make anyone a skilled pro- 
grammer in 30 to 35 minutes! 

"THE CREATOR*" does the work! You answer the 
simple direct questions and "THE CREATOR?" CREATES 
‚., AND ALL IN BASIC LANGUAGE. 


О. After "THE CREATOR?” has produced a program, сап 
it be modifled? 


A Yes, the resulting program is modular, fully documented 
and readily accessible for aiterations or deletions. 


Q. Does the program created use so much disc space 
that there is very little space left for record storage? 


А. №, the code produced is extremely compact despite com- 
plete documentation. If requested "THE CREATOR*" will 
even "pack" or compress information. You may even delete 

the "remarks" making it even more space efficient. 


0. Must І be expert or even conversant with Basic 
Language? 
| А. Мо all questions to and answers from the operator require 
no computer tanguage knowledge, simple every day English 
will do 


|0. What about math ability? 


А. If you can count your fingers and toes, you'll һауе no 
problems. 


9. МИ the programs which 1 produce with "THE 
CREATOR*" be bulky, slow or amateurish? 


A. No, the resulting programs will be sophisticated and ex- 
tremely fast operating. For example, should you create a 
mailing list or inventory program, the time for any record 
to be retrieved and displayed from a full disc would take a 
maximum of 1 second. 


Circle 147 on inquiry card. 


Q. Must the programs produced conform to a pre- 
determined format and file length? 


A. NO, you determine format and file size to fit your require- 
ments. You may have as many as 22 fields or as few as 1. 


О. Can | develop my own business programs? 
A. For the most part, yes. 
9 


. What аге the limitations? What programs can i pro- 
duce with "THE CREATOR?"? 


. Your own ingenuity and hardware limitations. 


. Will Future versions of "THE CREATOR” make my 
present copy obsolete? 


A. The purchase price Includes your origina! diskette and user 
instructions. Your program is registered in your name. For 
a period of one year from the date of purchase you will be 
entitled to receive FREE any improvements or modifica- 
tions. The only expense to you will be a new diskette charge 
tif applicable), packaging and mailing. 


о > 


TECHNICAL ASPECTS 


e Record access by a hashing algorithm guaranteeing 
fast record retrieval. 

e Duplicate keys permitted. 

e Record deletion automatically supported. 

e Record access and file maintenance is user trans- 
parent. | 

e Minimal disc overhead since there is no special 
assembly language routine called. No "Basic" overhead. 

e Programs produced сап be transported between 
6800, 6502, 8080, 280, 8085, 8086 and 28000 based 
systems. 

e Can be used with Micro-Soft Basic and CP/M systems. 

e Оп TRS-80 has automatic blocking for maximum 
number of records per disc. 

e Complete file maintenance including up-date of any 
record in any field, delete and add new records even 
with duplicate key. 

We are seeking qualified dealers and distributors to 
handle our growing software lines. Address inquiries, 
on your company letterhead, to: Complete Business 
Systems, Inc., Software Division, 9420 W. Foster Ave, 
Chicago, Illinois 60656. 
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Enclosed is my check tor money order? п the amount of $250.00. 
Please send те my serial numbered, registered copy of “ТНЕ 
CREATOR" as soon as my check clears. (Мо wait for Certified 
checks, bank checks or money orders) Sorry, no credit cards 
accepted. 


(Please print) 

Full name 

Address. =  Аарһй 
с б Zip 
Computer make. . Мом 
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speeds, stnaller size, and less 
weight and power consump- 
tion over paper-tape, 
cassette and floppy-disk 
systems. Bubble memory 
terminals can access any in- 
dexed record in memory in 
less than 15 ms (ie: 10 times 
faster than a floppy disk). If 
the data location is 
unknown, the character- 
string-search speed is 1000 
срв, about 4 times the speed 
Of a cassette search. 

For more information, 
contact Texas Instruments, 
РОВ 1444, M/S 7784, 
Houston TX 77001. 


The Fifth Annual 
California Computer 
Swap Meet 


The Fifth Annual Califor- 
nia Computer Swap Meet 
will be held on June 1, 1980, 
from 10 to 6 PM at the San- 
ta Clara County Fairgrounds 
(344 Tully Rd, San Jose 
СА). Last year's event, held 
in September at the San 


Mateo County Fairgrounds, 
was attended by over 3000 
buyers. 

Personal computing hard- 
ware and software will be 
sold by individuals, com- 
puter manufacturers, and 
computer stores, New soft- 
ware and hardware, as well 
as used, will be offered by 
vendors and individuals who 
have cleaned out their back 
rooms and garages for the 
event, Admission is free to 
buyers, Contact the Fifth 
California Computer Swap 
Meet, POB 52, Palo Alto 
CA 94302, or call 
415-324-2404. 


Inexpensive 
Communications 
Via Meteor Trails 


The hundreds of millions 
of meteors that enter the 
earth’s atmosphere every 
day leave in their wake a 
very inexpensive communi- 
cations medium—the meteor 
trail. This band of ionized 
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Ing system wih ВА5ЗІС,.,........................ 74700 
Adeditlonal 44K byte memory (428 Jolol}.......... ». #00 
Addiional 2M byle disk slorage . . ve 4950 
Additional 20M byte disk ewm (Winchester) . . 4000 
CRT Termine! . "m — қ.ә.» "ED 


MULTI TERMINAL | 
SMALL BUSINESS COMPUTERS 


IBC System 40 with 54 К Буе memory, 2M oyle 
disk storage, cabinet, and multruser operat- 


* Mulf-user wordprocessing concurrent 
with dota processing. 


LBC A niegrates Business Computers 


22010 Wiimington Ave., Suite 306, Carson, СА 90745 (213) 518-4245 


ә Up іо 6 CREs/printers can operate 
Independently and simultaneously. 
Shem 4D has dynamic memory dl- 
іссейіоп, reeniran code, ond vec- 
tared Interrupt. Operating system runs 
foreground, background, Interactive, 
ond baich. BASIC has multiple key 

vi мй ынды» ІШІ ЗАМ, 

Character Primer (55 cps)... ТГ Canes ПИЕ Бн. е 2595 


particles is an effective alter- 
native to satellites for com- 
munication. Meteor trails 
can be used to relay data 
concerning icebergs, pollu- 
tion, earthquakes, and oil 
reserves, and can link 
remote villages with distant 
sources of supplies and 
emergency assistance. 

Meteor burst transmission 
has proven reliable and cost- 
effective for the snow 
telemetry program operated 
by the US Department of 
Agriculture's Soil Conserva- 
tion Service. By transmitting 
snowfall data from remote 
locations, the program has 
eliminated costly manual 
measurements, 

Meteor burst transmission 
systems work in several 
stages. Remote sensors 
gather data while a 
microprocessor-controlled 
station emits a continuous 
radio signal, which bounces 
off a meteor trail whenever 
one occurs within range. 
When this signal reaches a 
transceiver at a remote site, 


Dealerships Available 
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data is transmitted via the 
meteor trail to the central 
station, 

For more information, 
contact SRI International, 
333 Ravenswood Ave, 
Menlo Park СА 94025. 8 


Escher's 
Nationality 


I was interested in the 
February 1980 BYTE cover 
and in Carl Helmers' 
editorial concerning the 
Euler Problem of 
Konigsberg. I immediately 
noticed when I received the 
issue the similarity of the 
cover painting to Escher's 
work. However, 1 must take 
argument concerning the 
statement that Escher was a 
Swiss artist. 

Maurits C Escher was 
born on June 17, 1898 in 
Leeuwarden, Netherlands, 
and died March 27, 1972 in 
Laren, also in the 
Netherlands. He was in fact 
a Dutchman whose works 
are almost revered today in 
the Netherlands. I certainly 
commend artist Robert 
Tinney for combining two 
of Escher's more famous 
prints Drawing Hands, from 
January 1948, and Reptiles, 
from March 1943. However, 
the sequence of reptiles in 
Escher's original work came 
around and completed the 
cycle, by returning to the 
flat paper, whereas these 
"dragons" seem to disappear 
around the corner. 

Naturally, the Towers of 
Hanoi did not go unnoticed 
either. 

My commendation to Mr 
Tinney, but I think that the 
history of Escher, who may 
have been the world's 
greatest graphic artist, 
should be given correctly. 


Neal Koss 

3440 Lomita Blvd 
Suite 452 

Torrance СА 90505 


For the Best and Latest in Computer Technology... 


Look to Howard W. Sams & Co., Inc. 


There's something for everyone—from those who want to discover what com- 
puters are all about to those who are already utilizing computers and program- 


ming. The fundamentals . . 


. programming . 


. interfacing . . . logic—we are the 


complete knowledge source for home, business, educational and professional 


users. 


The "Starters" NEW 


i Г] The Howard W. Sams Crash 
Course in Microcomputers 
by Frenzel. 
ЖЕР introducing... the fastest and most ef- 
ame feclive way for everyone from the aver- 
ЖА age consumer to the doctor of science lo 
learn about today's microcomputers. 
Focuses on all aspects of microcomput- 
ers from fundamentals and operating 
systems to programming and modern 
peripheral equipment such as floppy 
disks. 264 pages, No 21634, $17.50 


g How To Buy & Use Minicomputers 
and Microcomputers 

by Barden. 
A single source to ге; ng and using г computers in your home 
or business to handle recreational or practical tasks from 
playing games to setting up a burglar alarm. 240 pages. №, 
21351, $9.95 


Getting Acquainted With Microcomputers 

by Frenzel. 
Gives you a complete working knowledge of the microcom- 
puter-organization, operation, and programming. 288 pages, 
No. 21486, $8.95 


Fundamentals of Digital Computers (2nd Ed.) 
by Spencer. 
Unravels the mysteries of computers and programming. 320 
pages, №, 21534, $9.95 


introduction to Microcomputers for 
Г] the Ham Shack neu 


by Helms. 
Gives [һе radio amateur an opportunity to be in the forefront 
of utilizing and developing techniques in "computercations." 
96 pages, No. 21681, $4.35 


Prepub Offer—Save 10% (expires 8/30/80) 
P Microcomputer Primer, 


(2nd Ed.) ПЕШ 


by Waite and Pardee. 
Completely revised and broadened to reflect the 


latest advances in microprocessor Technology from 
the new B-bil microprocessors to solderless bread- 
boards, An excellent starting point for all those 
interested in computers. Approximately 368 pages, 
No. 21653, Prepub price—$10.76, Regular 
Prite—511.95 


The "Programmers" 


How to Program Microcomputers 
by Barden. 


А popular, complete puide to assembly 
language programming of the Intel 
8080, Motorola МС6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages, No. 21459, $8.95 


BASIC Programming 
Primer 
by Waite and Pardee. 

Covers everything from getting or- 
ganized to writing a game program. 240 
pages, No. 21586, $8.95 

DBUG: An 8080 interpretive Debugger MN 
by Titus and Titus. E 


Covers program operation and how it's ои to program 
development and lesting. 112 pages, №, 21536, $4.95 
6502 Software Design 


by Scanlon. 1. ПЕШ 


Teils how to program for the 6502 assembly language. Ар- 
proximately 288 pages, № 21656, $9.95* 
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8080/8085 Software Design. 
2 volumes Ц 
by Titus, Larsen, & Titus 

Volume 1 gives you an introduction to assembly language 

programming. 336 pages. No. 21541, $9.50—Volume 2 is а 

unique, one-of-a-kind, computer science book for the design 

lic Writlen in Intel machine code. 352 pages, No. 
615 
Two-volume set Мо. 21659, $17.50 


TEA: An 8080/8085 Ca-Resident 
Editor-Assembler 
by Titus. 

256 pages. No. 21628, $8.95 


neu 
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The “Computer Technology" 
Leaders 


NI 


microcom uter 


The Z-80 Microcomputer 

Handbook 

by Barden. 
Gives current and prospective users a 
1 one-stap source to 2-80 technology— 
hardware and software aspects and in- 
Mw Y problems. 304 pages, No. 
21500, $8.95 


Using the 5800 
L^ ind 


Acquaints you with the im a ee of the “6800” 
мп machine. 176 pages; №. 21512, $6.95 


n Computer Graphics Primer 
by Waite. 

Shows how to create your own graphic affects—lrom de- 

tailed drawings to moving figure animation. 184 pages, No. 

21650, $12.95 


Microcomputers for Business Applications 

by Barden. 
Explains the various types of microcomputers available, 
points out pilfalls to avoid, and defines computer-related 
terms, or “buzzwords” in easy-lo-understand language. 256 
pages, No. 21583, $8.95. 


“Interfacing” Bookshelf 


Microcamputer-Analog 
Canverter Software & 
Hardware Interfacing 
by Titus, Titus, Rony, and Larsen. 
Concepts and techniques of interfacing 
digital computers to analog devices. 
288 pages, No. 21540; $9.50 


TRS-80 Interfacing 
by Titus. 
192 pages; No. 21633; $8.95 Nu. 


Г] Interfacing & Scientific Data 
Communications Experiments 
by Rony, Larsen. Titus, & Titus. 


160 pages, No. 21546, $5.95 fw 
Microcomputer Interfacing With the 
LJ 8255 PPI Chip 
by Goldsbrough. 
224 pages, № 21614, $8.95 ты 


Г] 1-80 Microprocessor Programming 
& Interfacing, 2 Volumes 

by Nichols, Nichols, & Rony. 
800 pages, No. 21611. $21.95. ғы 


Introductory Experiments in Digital 

т Electronics and 8080A Microcomputer bs 
Programming and interfacing, 2 Volumes, 
by Rony, Larsen, and Titus. 

812 pages; Мо. 21552; $20.95 


"Reference" 
Library 


О Computer ӨТЕН % 
Handbook (3rd Ed. 

by Sippl and Sippl. neu 
The best and latest resource for anyone 


involved in camputers or computer ар- 
plications. over 900 pages; No. 21632 
$25.95 


Compuler 
pictionary 


нахақ 


Computer Dictionary (3rd Edition) 
by Sippl and Sippl. 
Over 12,000 entries, 640 pages, No. 21552, $11.95* 


“Logic” Cookbooks 


ІН Lancaster's Cookbook Library 


A famous resource for all electronic buffs who want 
to know what makes TILs, CMOS, and active filters 
cook—what they are, how they work, and how [0 
use them. 


by Don Lancaster, one of the most popular authors 
in the electronics industry. 


TTL Cookbook 21035 $ 9.50 
CMOS Cookbook 21398 10.50 
Active-Filter Cookbook 21168 14.95 
TOTAL LIST PRICE $34.95 
Less 15% Discount _ 5.24 
You Pay Only $29.7] 


Order Special Library Package No. 21707 and SAVE! 


The Cheap Video Cookbook 
by Lancaster. 
256 pages, No. 21524, $5.95 


IC 0p-Amp Cookhook 
by Jung. 592 pages, No. 20969, $12.55 


1С Converter Cookbook 
by Jung. 576 pages, No. 21527, $13.95 
* Tentative price 


Look to Sams... 
In the world of computers 


ORDER FORM 


HOWARD W. SAMS & CO., INC. 
4300 WEST 62ND STREET, P.O. BOX 7092 
INDIANAPOLIS, INDIANA 46206 
(317) 298-5400 


Indicate quantity іп boxes above and complete ordering in- 
formation below. 


А 
Add local sates tax where applicable _ 
GRAND TOTAL 
0 ви Me (Shipping and Handling Charge will be added) 
[Г] Payment Enclosed (No Shipping Handling Charge) 

Г] check (О Money Order 

С) Master Charge 

[_] Bank Americard/Visa 


a —Ů 


Account Мо 
Interbank Mo, 


{Master Charge Only) 

Minimum Credit Card Purchase $10.00 
[_] Please send free 1980 Computer Book Catalog, No. 21719 
А0003 
Signature 
Name 

Last Middle First 
Atilia --------------------------- 


| AMEND Я | 
Prices subject to change without notice. All books available from Sams 
Distributors, Bookstores, and Compuler Stores. Offer good in L.S. only, 
Note: Distributor, computer store and dealer inquines are welcome. 
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Event Queue 


MAY 1980 


Мау and June 
Microprocessor Training 
Courses, Cudham Hall, 
Cudham, Sevenoaks, Kent, 
ENGLAND. Microprocessor 
familiarization, micropro- 
cessor applications for the 
equipment user and for the 
manufacturer, and 
microprocessor-based equip- 


> 
+ 
“Ж 
тр 
LE 
$ n» 


| | омға PEIUS 


ment design and develop- 
ment are the courses being 
offered by the біга Institute 
Limited, Write to Con- 
ference and Courses Unit, 
Sira Institute Ltd, South 
Hill, Chislehurst, Kent 

ВК? БЕН ENGLAND. 

Мау 1-2 
Programming Language 
Technology and Ада, бап 
Francisco СА. Conducted 
by Anthony Wasserman, the 


а 61 4 алат! 


conference will discuss con- 
cepts of programming 
languages including those 
which support Ада language 
definition and development 
activity. The course costs 
$450. Registration informa- 
tion is available from Soft- 
ware Research Associates, 
POB 2432, San Francisco 
СА 94126. 

May 5-7 
Software Principles for 
Management, San Francisco 
CA. The course is intended 
for managers who need to 
understand what software is 
and how to utilize it proper- 
ly. Registration is $675, and 


ITELLIGENT 


BIZCOMP 


1031 


Eliminate The Data Comm Hassles of 
Outmoded “DUMB” Modems 


BIZCOMP's Intelligent Modem is new. Brand new. і teams a Bell 103-type “dumb” 
modem with a custom BIZ-080 microcomputer in an attractive desk-top enclosure. 
RESULT: incredibly simole data comm for professional users. No more mad dash 
to get a handset into coupler muffs before being disconnected by the remote. No 
more exclusion-key telephone needed to do the dialing. No more outboard coupler 
boxes. And for computer sites, communications software written in high level 
language like BASIC or COBOL. How's that for simplicity! 


The 1030 gives you automatic dial, automatic answer and, unique to the industry, 
automatic REPEAT dial. The top-of-the-line 1031 adds command-selectable tone or 
dial pulse dialing for TWX net applications and self-test for ensuring full function- 
ality. Both models are FCC registered for direct connection and feature comm 
rates from 110, 134.5, 150, 200 to 300 baud. BIZCOMP's innovative Code-Multi- 
plexed Design enables complete control using a simple 3-wire RS-232 interface. 
Don't burden your customers with data comm hassles. Install а BIZCOMP Intelli- 
gent Modem today. 


BIZCOMP Communications... 
Why not start with the best? 


BIZCOMP 


Р.О. Box 7498 e Menlo Park СА 94025 € 415/854-5434 


Suggested prices from $395.00 Paten! Pending 
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additional information is 
available from Technology 
Transfer Institute, POB 
49765, Los Angeles CA 
90049. 

May 5-7 
Data Communications, 
George Washington Univer- 
sity Library, 2130 H St. NW, 
Washington DC. This course 
is intended to highlight ma- 
jor data communication ser- 
vices available, the basic 
choices in designing a data 
communications network, 
and essential engineering 
aspects of data communica- 
tions. It is intended for 
systems analysts, engineers 
and managers. Contact the 
Director, Continuing 
Engineering Education, 
George Washington Univer- 
sity, Washington DC 20052. 
The course fee is $510. 


May 5-10 
The Eighth Annual Сапа- 
dian Association for Infor- 
mation Science, Toronto, 
CANADA. Technology, 
commodity, and rights are 
the themes of this con- 
ference. Topics will cover 
information in the 
marketplace, information 
transfer and policy issues, 
right to access, new infor- 
mation technologies and 
applications, and other sub- 
jects. For more information, 
contact the Program Chair- 
man, Eighth Annual СА15 
Conference, Technical Infor- 
mation Centre, Bell 
Northern Software 
Research, 12th Floor, 522 
University Ave, Toronto, 
Ontario M5G 1W7 
CANADA. 


In order to gain optimal 
coverage of your organi- 
zation's computer con- 
ferences, seminars, work- 
shops, courses, etc, notice 
should reach our office at 
least three months in advance 
of the date of the event. 
Entries should be sent to: 
Event Queue, BYTE Publica- 
tions, 70 Main St, Peter- 
borough МН 03458. Each 
month we publish the current 
contents of the queue for the 
month of the cover date and 
the two following calendar 
months. Thus a given event 
may appear as many as three 
times in this section if it is 
sent to us far enough in 
advance. 


we have the largest selection 


of TRS-80*, APPLE* and 
RI* software, mny wren: 


А 


ТВ5-80* 


Кесіз Rec 11 Disk 32K. ..... 6985 
Adv Pars Fin Disk ... s 24.95 
Adyaolura Sampie = D. "v 
2 Adventures on Qlik .. 2495 
С Land & Pirate 
О Misslon 5 Voodoa 
С Count À (бүшау 
O Fun House & Pyramid 
3 Adventures Disk 39.95 
C Land Pirate Mission 
C; Coun! Voodoo Odyssey 
Advantures on lape 14.95 
[1 Count 
С Fun Rovie 
О Land 
C Mission Impossible 
C) Praia Cove 
С Pyramid of Doom 
O Srange Odyssey 
D Voodoo 
Adventure гово 29.95 
г fald Я . 885 
Allen Invasion [30010] ... .. cns. 005 
Allen invasion (елі) .. ~. Gisk 1495 
Amakur Radio Wek Р ... 2495 
Amazin’ Mazer C pS 
Androld Mim (sound) ' 14,05 
APL . diak 34.95 
APL а w ‘book p 8 
NI... n à ра 14.95 
APL book k only Р $3 
Appolnimant Log . 9.95 
Automated Disk Direciory .. 1485 
Barricade . 295 
Basic Handbook 140543! 
Basic Statistics л E ‚ 9.95 
За с Styles Handbook 5.95 + $1 
Bae Wary [sound] А М. 
Binders . с « 4.95 + 31 
Biorhythms "E — 
Bridge Challenger 14.95 
Casseltes 
0 6-10 . IO for 650 + $1 
oca 10 far 7.50 * $1 
Casing Anthology 7.95 
Challenge [round] ; 4 3.85 
Chess Companion o. ЗВО 
COMPROC Command Processor 
i . tape lor diak only $1995 
Criübag B .. 7.95 
He ^ — System ICA] . „79:05 + $2 
alei 
BASF О 5 lor 24.55 + $1 
О 10 for 39.95 + $1 
О 20 tor 69.95 + $2 
С 100 for 299.00 + $3 
йүп, box of 5 29.05 + $1 
буға кіс Data Base i ttn: жауы, RR 
Пікене Storage Box . :. 52.00 + $1 
Üosert 32K ог 8 OCC; tape 34.95 
059 Sar! Шу "or diek . .. «. T&.DO 
Edlior/Aasemblar Plus ЕК... іше 29.95 
Electric Pencil tape 100.00 
Electric Pencil disk 150 00 
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Educator Assistant . P ЕЕ 3.95 
8080-7280 Conversion, сыған қанд 
Electronics Agsigiani. .. ....... ‚005 
| МН А 9.05 
Futgammon, .. ..... 
File Manager BO. , ., ...... 
Floppy Armour box 15 T * il 
Floppy Disk Diagnostic .. £495 
Fertran/Aszembler.. 150.00 + $5 
Hirn 80.00 + $2.50 
& Assembler . 8000 • 3250 
Galactic Empire 1495 
Galactic Trader 14.95 
& Galactice Empire/Tradar 


disk 20.95 
CSF 18K. - Y- 
Ham Radio 
; . 995 
Ham Radio 
Advanced Version 32K 
disk 24.85 
Hislograph/Scatiergram 9 95 
Home Financial Management $95 
1 Ching Level li ТЕК . 195 
IMiniia BASIE by Racet 49.95 
Business add-on. . . . 2806 
Intra TAS-80 Graphics 7.95 + $I 
inventory 11,3 Olek 79.95 
inventory $ tape 24.95 
Inventory $ disk eP ert 5005 
ри w/o/invalcing 20,08 
Journey Center Earth 7.05 
Kamikaze 7.95 
Keyboard . 895 
Kriegspell 7.95 
КУР 2405 
КУР on 015% 29.95 
КУР 232 24.95 
Learning Level |! 15 95 + $1 
Lavel | in Level Il 1495 
Level 111 BASIC 49.95 
tile Two [sound] 14.95 
Loan Amortization 19.95 
Los! Dutchman's Gold 8.05 
Machine Lang Mon (ASV 2) 28.95 
Machine Lang Mon (RSV 20) 20.95 
Magic Paper Calculator 14.08 
Mail List Il 015% 99.95 
Master mind 7.95 
Mastermind il 14.95 
Mean Chackers Machine tape $19.95 
Mean Checkers Machine disk 2495 
Microchess 1,5 19.95 
Microsoll Editor/Assembier Plus , 2095 
Micro Tax ! tape 25.00 + $2 
Micro Tax |1 tape 3500 + $2 
Micro Tax № i tape 50.00 + $2 
Microtex! Edllor К" 
Mortgage Calculator 3.95 
Moving Signboard 895 
NEWOOS 49.95 
WNEWDOS + 99.95 
NEWDOS 80 14085 
9 Games /Pregchoo! Child 9.05 
Numerology 32K disk 14.95 
ба біте Invoicing disk 3986 
Pathways Through the ROM 18.95 
Payroll Disk 32K 39.05 
Pencil Pal 35.00 
Pantominoes [50100] , 7.95 
Periodical Cross Relerence 1200 14.95 
Periodical Cross Ralerence ‚ disk 19.95 
Personal Finance 895 
Pigskin . 9.95 
Pork Barrel 995 
РЯ Doglight 7.85 
Preflight . 20. 
Print Ѕрасівг disk 24.95 
езе y & Proload 16K.32K.4BK 34. 
Renumber ‚ 185 
Renumx . 2495 
Roots disk 1995 
RPN Calculator 9.05 
RSM-2 20.95 
RSM-20 . 29.05 
RX МЕН - ‚... 2485 
Sarpon Chess .. 1998 
Sargon ti . ... 2095 
Sargon Handbook А 1585 + $1 
Secrets of the Tarot aor GG s 
Small Business Bookkeeping tape 24.95 
Small Business Beokkeeping . disk 29.95 
Small Business Bookkeeping , journal 7.00 


Snake Eggs {acund) 1495 


Space 1. .. _.. tape 14.05 
Space Batiles ditk 19.05 
oco OMM RS 2495 
Silar Trek Hi 4 1495 


$180 Smari Terminal . T 49.95 
57800 Smarter Oisk ..... ERN 10858 
ШИЙ ll eee асс сы 150.00 
TENE ........... пен — 24.05 
Supsr Simon ........... "— €. 
System Copy ...................2%5 
Lo TS MEMO = СБАШЕ 
ТИШИ ge А .. 995 
Таре Recordar em: wi алм 8.05 
Text 80 Disk е МН 
Tima ae Analysiz. . 4% 14.95 
Time Trek . ко оо гене 
Ting Шы Lavel Г 18K — БОИ 
Tiny Comp .,. ...... .. +e lape 19.95 
Tiny Стр, . . .,. .. ‚бик 2495 
Trolls Gold . . с. . 4% 
TAS-80 Arsy. Lan. Pr. 395 + $1 
TAS-80 Olsk & Other Mysteries .. ..2285 $i 
TAS-80 Interfacing PN A + $1 
Т85-80 Opera Theatre sound} . 9.95 
with challange on disk ,..... 19.95 
Ty ar оь aa > 298 
үр utor as es saos vea. BU. 
WS a1 PN . 40.95 
ЖӘЕ „~ manual 2095» $3 
ҰТ05 31 метали) 7405 + $3 
ҰТ05 3.1 .w/BASIL 99.05 + $3 
Уз, ... NT 42. 185 
Wordo . тете у. 
X-Wing Fighter ll, =. , | 995 
XREF . "Tr. TANTI 2. 19.96 
Y-Y Bar by ВЫ... .....-5-. . 1495 
2-80 Chip Poster .. қы o 3.99 + $) 
1.80 Gourmet Cookbook. ,. 14.95 + $1 
2-80 Handbook  .. à ‚ 495 + 31 
1.80 and 8080 еі 7.95 + $1 
Adventure Sampler ‚ CHI 5.95 
Alien Invasion ; cass, 9.95 
Android Nim disk 17.95 
Appen | Text Editor cate 17.95 
Appilol Edu-Disk dísk 49.95 
Apple 21 . сю: 995 
Apple Invader cass. 15.95 
— disk 1B.95 
Applelisiner s cass. 15.95 
Appletetker ; cass. 15.95 
Baseball сан. 14.95 
BASIC Handbook nd 2. 1495 * $1 
Biltzkrieg . eos o. E. 15.95 
Breakthru TIT cass. 9.95 
Bridge Challenger ... бан 14% 
CCA Oats Base Manager = disk 9950 
(Works іп conjunction with Visicaic| 
Count Adventure . cass, 14.95 
Dan's Olsk Ulilities . disk 3095 
Or. Memory disk 49.95 
Dungeon Campaign cess 1250 
В " sa a s ШЕ 14.95 
Electric Crayon... csee. 17.95 
Engineering Math Tape}... . cass. 1495 
Escape А 3 cass. 12.95 
Faslgammon . . eo, о баш 19.95 
Form Letter еи ., disk 2405 
forte . 202.00 №385, 19.95 
Fun House Adventure... ... .. cass 1495 
Gams Playing Tape 1 .. ... cass. 405 
Game Playing Tape 2. ......... cass. 905 
бата Playing Tapa 3... .. .. Cage. 985 
Genera! Math Tapa | .. .. баш 14.95 
Global War ... „бак 24,86 
Hi-Res Boxing ‚ « Cass. 18.95 
Higher Graphics ~ +. Olek 2495 


чехия we 
М 


ATARI 


A Warner Communications Company 


Land Adventure ................ 4$. JADE 
Little Beak ol BASIC Style ......... 595+ $1 
Malling Ші............ — T. disk 38.05 
Malling List Oatabaza . 2... ЕК 34.58 
Mastar Cataleg........... wast disk 2295 


Maze (3пе.................... сан. 12.95 
Memo Calendar ................. diek 28.05 
Micro infermallon Зүйет....... ‚йк 98.05 
Mission Imposeltie Adventure .... cass. 14.95 
Music Box ................... CREE, 12.06 
Pirales Cove Adventura., ........ CEEB. 14.05 
РұгатКі of боот Adventure ...,, casa. 14.95 
Sargon ..... asu anaa 0884. 19.05 
Sargon Il ,,............ ...... CBES. 29.95 
Side SHOWS ................... 6489. 12.05 
Strange Odyssey Adventura .,..., cass. 14.95 


à hhdb ewes 


ӛшлі буша. ............. pees ан. 1595 
Зириг- Тех! ....... . „о Biak 6895 
ПЕ эжеша» *= BEER. 126 
Text БІШГ................ 008 6405 
Three Mile isiand ..............Ок 39.95 
U-Draw ane sa . а.о СВЕ. 17.95 
U-Oraw Wn. ................... ШЕК 99.95 
Uncle Sam Jigsaw ........ ... сив. 12.85 
т] | ИИ ‚к Olak 150.00 


Voodoo Casile Adveniurs,..,.... cass. 14.85 


Wilderness Campalgn .. . Cape. 14.95 
> » aa ee я a, — 17.50 
Wilderness $ Dungeon Campalgnt . disk 29.95 


Ж 


о 


ROM CARTRIOGES 


Assembler/Edlior . 4 dp m tm 4 mh а-и PE 59.05 
Baskelball .. lonis ois d aO .. 49.95 
ЧЇ (ШІ..,...................... С." 


Super Breakoul ,. ....... vee oe 1845 
Music Composer . oe, ............ 5046 
Сотрывг Chest... .................. 0995 
UE. rp | € m TT TT 
Star Йаійегв...... .... . иа .. 90.95 
Personal Finance . . 99.96 
EDUCATION pan» CASSETTE PRÜGRAMS 


U.S. History . WIS € 
U.S. Government . к —— Ws 
Supervisory Wei. INR 29.95 


World History (Weslern| ...,........- 29.05 


Basle Soclology ..,.................. 2205 
Counseling Procedures ............. › 2205 
Principles of Accounting i. -sassone 20.09 
о. VM. | 
бгезі Classics dts ыси cnt УИ 29.95 
Business Communications . - 21.» 29.99 
Basic Раүсһеігду.,,............... ,, 49.85 
Effective Wriling .. . ———— 1 
Principles of Economica ...... ....... 20.95 
7 „гү err || 
Basic Electricity Ree ax 29.95 
Basic Algebra. 29.95 


BASIC PROGRAM CASSETTES 


Intraducilan to Programming ..,,....., 18.05 
coq  ——Bom—sl 
EU. ....2ҘГ-.Ҙ3-.-..Г..-Ҙ..-.. ТИН 
БІНЕ 9p n pr Jaisa 14.95 
Blackjack --., osse ұйға қата, «ІШ 
Mugwump — .......... — ps -» 1496 
Biorhythm ,........, .,... 04.86 
Hangman..... ..... Simi casali as P 


The Software Exchange 


6 South Street, Box 68, Milford, NH 03055 503-673-5144 
TO ORDER CALL TOLL-FREE 
1 -800-258-1 790 (in МН coll 673-5144) 


"ТН5-80 is a trademark of Tandy Corporation 
"Appie is a registered trademark of Apple Computar Co. 
“Atari is a registered trademark of Warner Communications. 
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Мау 12-13 
Data Communications, 
Worcester Polytechnic In- 
stitute, Worcester МА, This 
seminar is designed to help 
professionals develop an ef- 
fective data communications 
system, Network design, re- 
quirements, software, 
diagnostics, and controls are 
some of the issues to be 
covered, The fee is $375 
which covers everything ex- 
cept hotels. For information, 
contact Office of Continuing 
Education, Worcester 
Polytechnic Institute, 
Worcester МА 01609. 

May 13-15 
Microprocessors: New 


чоч хото 


Directions for Mankind, 
Albuquerque NM. This 
symposium will deal with a 
variety of microprocessor 
applications. It is part of the 
Ideas in Science and Elec- 
tronics Show. Contact ] 
Arlin Cooper, Div 2331, 
Sandia Laboratories, Albu- 
querque NM 87185. 


May 13-15 
Electro/80 Show and Con- 
vention, Hynes Auditorium 
and Boston Sheraton, 
Boston МА. This show con- 
sists of presentations and 
exhibitions by computer in- 
dustry manufacturers. Con- 
tact Electronic Conventions 


Chrislin is First ! ! ! 
with deliveries of DEC's Desk Top Computers. Available with 
LSI 11/2 or LSI 11/23 CPU. Complete system totally enclosed 
within VT100 Video Terminal. Price $4,500 with LSI 11/2 and 
64K bytes or $8,995 with LSI 11/23 and 256K bytes. 


Inc, 99 N Sepulveda Blvd, 
El Segundo CA 90245. 


May 13-16 
The Ninth Annual Con- 
ference of MUMPS Users 
Group, Islandia Hyatt 
House, San Diego СА. This 
meeting will bring together 
scientific, medical, and 
business professionals to 
discuss current research and 
application development. 
Areas of participation are 
paper presentations, 
workshops and tutorials, 
and vendor exhibits, Con- 
tact Dr Jack Bowie, MUG 80 
Program Chairman, The 
Mitre Corp, Mail Stop 641, 


mm-cousoo 


NOW Available — PDP 11/23 with 256 KB Memory $8,900. 


SPECIAL — LSI 11/2 and 32K x 16 Memory $1,095. 


10 MEGA BYTE Cartridge Disk System with Controller, RT11 
compatible $6,100. 


1 MEGA BYTE RX02 Floppy Disc System $3045. 
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Chrislin Industries, Inc. 


Computer Products Division 


31352 Via Colinas е Westlake Village, CA 91361 е 213-991-2254 


Circle 152 on Inquiry card. 


1820 Dolley Madison Blvd, 
McLean VÀ 22102. 


May 21-22 
The Second Clemson Small 
Computer Conference, 
Clemson University, Clem- 
son SC. This program will 
consist of presentations, 
discussions and an exhibi- 
tion. Emphasis will be placed 
on business, industry, 
engineering, science, and 
education, For registration 
information, contact J K 
Johnson, Continuing 
Engineering Education, 
Clemson University, Clem- 
son SC 29631. For general 
information, contact W J 
Barnett, Electrical and Com- 
puter Engineering Dept, 
Clemson University, Clem- 
son SC 2963]. 


May 21-23 
Business and Persona] Com- 
puter Sales-Expo 80, 
Philadelphia Civic Center, 
Philadelphia PA. This show 
is aimed at a wide range of 
interests in business and any 
other area that has a need 
for computers and 
computer-related products. 
Exhibitors will be giving 
demonstrations of equip- 
ment. Contact Produx 2000 
Inc, Roosevelt Blvd and 
Mascher St, Philadelphia PA 
19120. 


May 23 
The Digital Computer 
Association, Ánnual 
Meeting, Pacifica Hotel, 
6161 Centinela Blvd, Culver 
City CA, A slide show, 
followed by dinner and an 
evening program, are the 
main events of the meeting. 
The price is $15 prepaid. 
Send reservations to Mary 
Rich, 731 Bayonne St, Е] 
Segundo CA 90245. 


May 24-25 
Amateur Radio and Com- 
puter Hobbyists Second Ап- 
nual Convention, Cervantes 
Convention Center, St Louis 
МО. Speakers, presenta- 
tions, equipment displays, 
and a flea market will be 
featured. For more informa- 
tion, contact the Gateway 
Amateur Radio Assocation 
Inc, POB 68, Marissa IL 
62257. 


DYNACOMP 


Apple II Plus 
TRS-80 (Level 1) 
North Star 


Quality software for: 


АП software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on North Star diskette (North Star BASIC), 
TRS-86 cassette (Level I1) and Apple cassette (Applesoft BASIC). These pro- 
prams are also available on PAPER TAPE (Microsoft BASIC). 


FLIGHT SIMULATOR 

(as described in SIMULATION, Volume 11) 
A realistic and extensive mathematical simulation of take-off, flight and landing. The 
program utilizes aerodynamic equations and the characteristics of a real airfoil. You 
сап practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolis and similar 
acrobatic maneuvers. 


Price: $17.95 postpald 


SIMULATION, Volume И (BYTE Publications): $6.00 


VALDEZ Price: $14.95 postpaid 
A simulation of supertanker navigation in the Prince William Sound and Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display. 


BRIDGE 2.0 Price: $17.95 postpaid 
An all-inclusive version of this most popular of card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your com- 
puter opponents wiil either різу the offense OR defense. If you bid too high the com- 
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for the bridge novice. 


HEARTS 1.5 Price: $14.95 postpald 
An excitíng and entertaining computer version of this popular card game. Hearts {5 a 
trick-oriented game in which the purpose is not to take any hearts or the queen of 
spades. Play against two computer opponents who are armed with hard-to-beat play- 


ing strategles. 


DATA SMOOTHER Price: $14.95 postpaid 
This special data smoothing program may be used to rapidly derive useful information 
from noisy business and engineering data which are equally spaced. The software 
features choice in degree and range of fit, as well as smoothed first and second 
derivative calculation. Also included is automatic plotting of the input data and 
smooihed results. 


FOURIER ANALYZER Price: $14.95 postpaid 
Use this program to examine the frequency spectra of limited duration signals. The 
program features automatic scaling and plotting of the input data and resulis. Prac- 
lical applications include the analysis of complicated patterns in such fields as elec- 
tronics, communications and business. 


MAIL LIST I Price: $18.95 postpald (available for North Star only) 
A many-featured mailing list program which searches through your customer list by 
user-defined product code, customer name or Zip Code. Entries to the list сап be con- 
venienily added or deleted and the printout format allows the use of standard size 
address labels. Each diskette can store more than 1000 entries. 


MAIL LIST SERVICE 
DYNACOMP can provide you with a customized mail list service. Your customet/ 
ранга! records are placed in а master computer file and you are provided with address- 
ed, self-adhesive labels for your mailings. These labels may be sorted by name, Zip 
Code, date, or other identifiers. Write for further details and a price schedule. 


TEXT EDITOR I (Letter Writer) Price: $14.95 postpaid 
Ап казу to use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters and is quite 
capable of handling much larger jobs. 


GAMES PACK I Price: 510,95 postpaid 
Seven entertaining games for less than a dollar a kilobyte! Play CATAPULT, CRAPS, 
SWITCH, HORSERACE, SLOT MACHINE, BLACK!ACK and LUNAR 
LANDER. This is an excellent and economical way to start your games library. 


АП orders аге processed within 48 hours. Please enctose payment with order. [f paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipping and handiing. 


Write for detailed descriptions of these and other programs available from DYNACOMP. 


DYNACOMP 
) Р.О. Вох 162 
Webster, New York, 14580 


New York State residents please add 7% NYS sales tax. 


master charge 
Tee imij @hoes Га=р 
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PATAN 


PRINTED CIRCUIT KIT 


Makes circuits THREE WAYS 


1 FULL SCALE ARTWORK MASTER 


DEVELOPED 


Нр МЕСАТІУЕ i IMAGE ON CIRCUIT 
STRATION B COPPER CLAD BOARD 


CIRCUIT BOARD 
3 DIRECT ETCH DRY TRANSFERS APPLIED TO COPPER CLAD HOARO — | 


Copy circuits right from a magazine using special photo film. 
No camera or darkroom used. Page is not destroyed in process. 


Do your own master art, make negatives, sensitize boards and 
etch one or a hundred circuits; all identical, all perfect. 


For one-of-a-kind PC's, use special dry transfer patterns as 
a direct etch resist right on the blank copper board. 


Do it all with the ER-4. In stock at parts distributors or order 
direct. Add 7% shipping. Minimum factory order: $30.00. 


ER-4 Complete Photo Etch Set.......... ........ $29.95 


ER-2 Assorted Etch Resist Patterns & Tapes .. ... 4.25 
ER-3 1/4 ib. Dry Ferric Chloride (makes one pint) . 1.95 
ER-5 Six sheets Pos-Neg Copy Film, 5"хб"...... om Жаб 
ER-6 Film Process Chemicals ....... ч 2.50 
ER-71 Photo Resist Liquid (negative) does 17 1700 in? . 6.50 
ER-8 Photo Resist Developer, 16 oz.. TM c 
ER-12 Power Etch bubble pump unit* .............. 7.25 


"not included in ER-4 set 


the ПАТАК corp. 
65 71st St. е Guttenberg, N. J. 07093 


8" DISK CONTROLLER 
NOW— DOUBLE SIDED OPTION! 


е DOUBLES APPLE I| STORAGE 
APPLE DOS COMPATIBLE 
SHUGART 800 OR 850 COMPATIBLE 
IBM 3740 DATA ENTRY CAPABILITY 
CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


SORRENTO VALLEY ASSOCIATES 
SVA 


11722 SORRENTO VALLEY AD. 
SAN DIEGO, CA 92121 
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Мау 31 
Amateur Radio Fair, Міп- 
nesota State Fairgrounds, St 
Paul MN. The North Area 
Repeater Association is 
sponsoring this swapfest and 
exposition for personal com- 
puter enthusiasts and radio 
amateurs. There will be free 
overnight parking for self- 
contained campers on May 
30. The admission is $3. For . 
information, write Amateur 
Fair, POB 30054, St Paul 
MN 55175. 


May 31-June 1 
Microcomputers and the 
Physician's Office, Hyatt 
Regency Hotel, San Fran- 
cisco CA. This seminar will 
provide a realistic look at 
microcomputer applications 
in the private practice. Con- 
tact Medical Data Systems, 
POB 193, Ojai CA 93023. 


JUNE 1980 


June 2-4 
Improving Productivity and 
Distributed Data Entry, 


DISCOUNT 


Off 
List 


64K 1 Drive 
$3499.00 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 


From Stock. 
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Sheraton Center, New York 
NY. The conference and 
seminar schedule includes 
discussions on word process- 
ing, data processing, future 
directions of data entry, im- 
proving data entry produc- 
tivity, automated offices, in- 
stalling a data-entry incen- 
tive system, and more. Con- 
tact Data Entry Management 
Association, POB 3231, 
Stamford CT 06905. 


]une 4-5 
Microprocessors: Hardware, 
Software, and Application, 
Holiday Inn, Boston MA. 
This course is recommended 
for technical professionals 
who need an understanding 
of microprocessors in rela- 
tion to their corporate and 
business careers. Contact 
Office of Continuing Educa- 
tion, Worcester Polytechnic 
Institute, Worcester MA 
01609. 


]une 4-6 
Salon de l'Ordinateur Com- 
puter Show, Place Bonaven- 
ture, Montreal, CANADA. 
This exhibition will feature 


over eighty manufacturers' 
hardware and software. 
For more information, 
contact Industrial Trade 
Shows of Canada, 36 But- 
terick St, Toronto, Ontario 
M8W 328 CANADA. 


]une 9-13 
Microcomputer Workshop, 
Carnegie-Mellon University, 
Pittsburgh PA. Engineers, 
research scientists, 
educators, and managers 
will benefit from this course, 
It covers all aspects of 
microcomputers and soft- 
ware. Hands-on-training will 
be provided. The tuition is 
$585 and housing can be ar- 
ranged. Contact the Post 
College Professional Educa- 
tion, Carnegie-Mellon 
University, Pittsburgh PA 
15213. 


June 14 
Microcomputers in Business 
and The Professions: 
Systems Selection, Butler 
University, 4600 N Sunset 
Ave, Indianapolis IN. This 
seminar will cover various 
types of hardware and soft- 


AUTHORIZED 


| ® 
Radice Гази DEALER А301 


COMPUTER SPECIALISTS 


Popular 16K Level ІІ System ........... $ 722.00 
26-1145 Е 5.222 Board .......... ........ 84.00 
26-1140 O” K Interface ..... .  ..... 254.00 
26-1280 Mili СЕҢ ................„....... 424.00 
26-1171 Telephone Modem ........... ... 169.00 
Fasi 100 CPS Centronics 730 Printer ...... 750.00 
Highly Reliable Lobo 5'4” Drives ........ 37 5.00 


Versatile Lobo Interface, 8'' Drives 
апа IMI Hard Drives........... Call For Prices 


MICRO MANAGEMENT SYSTEMS, INC. 
DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 

CAIRO, GEORGIA 31728 
912-377-7120 


ware, how to evaluate the 
kinds and performances of 
computers, and their ap- 
plications in business and 
home use. The registration 
fee is $75. For information, 
contact College of Business 
Administration, Butler 
University, 4600 N Sunset 
Ave, Indianapolis IN 46208. 


June 15-18 
International Summer Con- 
sumer Electronics Show, 
McCormick Place, McCor- 
mick Inn, Pick-Congress 
Hotel, Chicago IL. The Con- 
sumer Electronics Show 
(CES) will feature exhibits 
from many companies; 
seminars and discussions; 
and items ranging from 
televisions, tape recorders, 
telephones, and translators, 
to computers, component 
systems, auto sound 
systems, and electronic 
games will be displayed. At- 
tendance is limited to dealers 
and the press. Contact Con- 
sumer Electronics Shows, 
Two Illinois Center, Suite 
1607, 233 N Michigan Ave, 
Chicago Il 60601. 


15% 
DISCOUNT 
Off 
List 


4K Level 11 
$527.00 


Full Factory Warranty 


on All Items Sold. 


VISA, Master Charge 
and COD's, Add 3 % 
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G LIGHT PEN 4: 


(Level 11) 


North 
Star 
| Horizon 


Ш Bypass the kayhears ін! chert? deseci with the screen 
Makes үйү сп THE пт ЫЙ) ЁТЕ Tee OLE A НШІ 
as ihe more Ыса) user 

М The use of the 1:5 Light Pen 15 штей) ony by your im- 
agination? Use it fo experiment wih graphics, display а 
meny for quick data retrieval, 25 а teaching tool wih your 
child 15 proportion recipss instantly. or 19 play unique 
games. 

ial ka а тарг medical canter an pM omn en our pen 10 select proper dosages in Holland ' 
Іһвү use il 10 creata graphics А man in hew York uses ii ta leach Iis pre-school age daughter how 
to match capital with iower case letters. Teachers are using И in science and ear санана i = Cromemco 
classes | | | 
Ш НО ASSEMBLY NECESSARY. READY TO PLUG IN. Detaled sample programs included Complete 

documentation so you can write your own programs іл BASIC. No macmne language coding nec- 
essary А! Prolesssonal modets plug into machine ports and don Г require hatlenes Economy 
mode! plugs into tape recorder and batteries are inctuded 
Ш YOU GET: 1) 3-0 Light Pen 
2) Demo-Game Cassette {with Professional 1785-80, PET апа Appte) 
3) Sample Program 
| 4) Complete documentation and instructions 


MANY GAMES ANO OTHER LIGHT PEN SOFTWARE AVAILABLE 
--------МАН. COUPON OR CALL TODAY FOR IMMEDIATE DELIVERY— — —— 
3G COMPANY, INC. DEPT. BT (503) 662-4492 
ВТ. 3, BOX 28А, GASTON, OR 97119 


TRS-60 Economy TRS-80 Protess anal PET Professional Appie Professional 


$18 95 $34.95 $31.95 $32.95 . TRS-80 


Yes 1 wan] lo make my computer more versatile Aush тё 1. 55 Light Pens {Add 
$1 50 10" mating and handling * $6 00 foreign ) | M odel | 


Enclosed 15 check or money arder Master Charge Visa е? 2x. 


Card No Exp date 
NAME 


ADDRESS 


Your 
| Computer 


о -> i A м 


REMEMBER, 3С OFFERS А ЗО DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 


Byrom Software Telecommunications Access Method 


LRC 
EATON 
MODEL 7000+ 


А. The missing link between 
IMPACT PRINTER 3 


any CP/M or TRSDOS computers! 


А commercially oriented telecommunications 
facility for transmitting and receiving 


CP/M* and TRSDOS** files, BSTAM has BIG 
computer features for your micro: 


Ш links computers directly at 9600 baud with 
UARTS, or via phone lines using modems 

Ш full speed data transfer without hex 
conversion overhead 


Ш full wildcard expansions to send * .COM, etc. 


Ш reliable error detection 
and automatic retry with 
console messages for 
status and errors 


It's Terrific! 
We use it ourselves! 


S PER SE MANUAL 
150 COMPUTER 5 ALONE 

Pricas raflect disiributtion on B" single density diskellós 

На formal is toquestod which requires additional бізкеңен, 

п surcharge of 35. рог sddilional diskette will be addod. 

“CP/M is a trademark of Digital Research 

**TRSDOS is a trademark of Tandy 

Corporation 


Lifeboat Associates ` 
2248 Broadway New York, М.Ү.10024 (212)580-0082 Telex: 220501 


е Simple Design 
е Simple Maintenance 


e Simple Interfacing to: 
- Apple 
- Pet 
- TRS-8O 
- Exidy 
- OSI 
ond mony other 
personal computers Уч. 


The 7000+ was designed to provide the per- 
sonal computer user with an inexpensive, yet 
reliable printer. Take a look — you won't regret if! 


SPECIFICATIONS 
є Impact Unidirectional e Standard Paper Rolls 
e 125 LPS 5O CPS s 100 Million Choracter Printhead 
* 4O or 64 Column Life (minimurn) 
* 5 x 7 Dot Matrix ® 6 LPI Line Spacing 


Substantial Dealer Discounts are Avaliable. 
OEM inquiries are invited. Please contact: 


SIGMA INTERNATIONAL, INC. 
P.O. Box 1118 SCOTTSDALE, А2 85252 USA 
Tel. (602) 994-3435 Іх. 165-745 5ӧта Cable: SIGMAS 
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June 16-20 
Data Flow Concepts in 
Computer Language and Аг- 
chitecture, Massachusetts In- 
stitute of Technology (MIT), 
Cambridge МА, MIT's pro- 
gram will cover principles of 
data flow computer 
organization and program- 
ming language design and 
applications. Certain ar- 
chitectures will be covered 
and techniques will be 
discussed. Familiarity with 
languages and architecture is 
a prerequisite. The tuition is 
$750. Living arrangements 
can be made through the 
school. Contact the Office 
of the Summer Session, 
Room E19-356, MIT, Cam- 
bridge МА 02139. 


]une 17-19 
Data Comm, Palais des Ex- 
positions, Geneva, 
SWITZERLAND. Data com- 
munications and distributed- 
data processing are the main 
themes of this conference 
and exhibition. Software 
development and tools, 
computer languages, manag- 
ing data-communications 
systems, and definitions, 
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COLUMN 


concepts, and applications 
of data communications and 
distributed-data processing 
are some of the topics that 
will be covered in the con- 
ference. 

For more information, 
contact Industrial and Scien- 
tific Conference Manage- 
ment Inc, 222 W Adams 56, 
Suite 999, Chicago IL 60606. 


Мине 18-21 
Association for Computa- 
tional Linguistics, University 
of Pennsylvania, 
Philadelphia PA. The 
meeting will cover 
theoretical and 
methodological problems of 
computational linguistics, 
speech acts, analysis of 
multisentence texts, 
dialogue, machine transla- 
tion, and computational 
semantics, For further infor- 
mation contact Don Walker, 
Artificial Intelligence Center, 
SRI International, 333 
Ravenswood Ave, Menlo 
Park CA 94025. 


]une 20-22 
The Fifth Annual Com- 
puterfest, Franklin Universi- 


MODEL 101A-40 
$ 295 KIT 
$325 ASSEMBLED & TESTED 


@ MICROPROCESSOR CONTROLLED Ө 
IMPACT PRINTER 

6 5о:10 X 7 DOT MATRIX 

® 96 ASCII UPPER “LOWER 
CASE CHARACTERS 


CoosoL, 
Р.О.Вох 743A Anaheim, Ca, 92805 


ty, Columbus OH. Spon- 
sored by the Midwest Af- 
filiation of Computer Clubs, 
this is a gathering of in- 
terested hobbyists, profes- 
sionals, and business- 
oriented computer users. 
Workshops and discussions 
are the main features of the 
conference. Contact James 
Crowley, 4008 Rickenbacker 
Ave, Columbus OH 43213. 


JULY 1980 


July 7-11 
Computers and Related Pro- 
ducts, Hyatt Regency Hotel, 
Seoul, KOREA. This show 
is limited to approximately 
forty firms for exhibition. 
For details, contact Robert 
Wallace, Rm 6015A, US 
Dept of Commerce, Industry 
and Trade Commission, 
Washington DC 20230. 


Ініу 14-16 
Diagnostic Software: Plan- 
ning and Design, Sheraton- 
Lexington Motor Inn, Lex- 
ington MA. The seminar is 
for design, test, and 


LOW COST ао & 80 
IMPACT PRINTERS 


MODEL 1018-80 


$ 455 KIT 


$485 ASSEMBLED & TESTED 


PARALLEL & SERIAL INTERFACE 
110 to 9600 BAUDRATE 
110 CPS—ONE LINE PRINT RATE 


GRAPHICS MODE 


Inc. 


PHONE 7 DAYS 


(714) 545—2216 


diagnostic engineers. Design 
examples, lectures, informal 
sessions, and programming 
are part of the course. The 
fee is $450. Contact Pro- 
fessor Donald French, In- 
stitute for Advanced Profes- 
sional Studies, One Gateway 
Center, Newton МА 02158. 


Поу 14-18 
SIGGRAPH 480, Seattle 
Center, Seattle WA. Panel 
discussions and readings will 
be included in this con- 
ference, The topics will in- 
clude graphic displays, 
animation /dynamics, car- 
tography, input techniques, 
video and color hardware, 
and more, For general infor- 
mation, write to SIG- 
GRAPH '80, POB 88203, 
Seattle WA 98188. 


July 22-24 
Microcomputer Show, 
Wembley Center, London, 
ENGLAND. New products 
will be exhibited, along with 
presentations of papers. For 
information contact TMAC, 
680 Beach St, Suite 428, San 
Francisco CA 94109. m 


А WEEK 
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DISCOUNT 
SOFTWARE 


CP/M® 


TRS-80® MODEL II 


OSBORNE AND ASSDC. СРАМ” 2.2 
business soltware in CBASIC-2 ттн fae Lalest Versian $149 
! General Ledger ELECTRIC PENCIL 1 
è Acci. бес. д Рау $59/$19 Standard Printer А 5249 
Buy 2 gel 1 free. $118/$57 ® 
All 3 plus CBASIC-2 $199/$71 APPLE |! 
VISICALC* by Personal Systems $122 
CBASIC-2* 589/514 


DIGITAL RESEARCH VISA е MASTERCHARGE 
CP/M% 2 2 tor TRS-BO* Model ІІ $149/524 å 
CP/M* 2.2 4 Northstar $149/$24 ORDERS ONLY — CALL TOLL FREE 
1-800-854-2003 ext. 823A 
WORDSTAR by MicroPro $399/324 Calif. 1-800-522-1500 ext. 8234 


For information write or сай” 


WHITESMITHS 
“ЭС” Compller : $500/ $25 THE DISCOUNT SOFTWARE GROUP 
"Pascal (includes С”) $750/$44 1610 Argyle Ave., Bldg. 102 
Los Angeles, CA 90028 
* SELECTOR it-C2 $269/$19 (213) 461-3127 


СРУМ users apecdy msk systems ang formalis 
Mosi loumals avadabie 

Ada 52 50 postage and nanding ре? esch item 
Cahtorma residents ada 6% 50е Тах 


PEACHTREE business Sollware 
іп Microsol! BASIC source code. 
! General Ledger 


t Acc! Rec Aliaw 2 weeks ол checks COD Da 
+ АСМ. Pay $399/$65 Prices sugeei to change ами notice 
1 Рауға! each АП teens subject 10 availadilely 

t Inventory 


т = Sparu Borys euh erm 4 Auen CHAS 2 
f = Requues игом BASIC (p — Migs Tracemaa 


All 5 plus WORDSTAR .51995/5349 


PS — Wa мапі 10 be your software source. Give us the орройипиу 10 beat any nationally advertised price ! 


ED SMITH'S SOFTWARE WORKS 
6809 SOFTWARE TOOLS 


RRMAC M6809 RELOCATABLE RECURSIVE MACROASSEMBLER. The 
one assembier that contains real macro capabilities (see our May, June 
BYTE ad). RRMAC is designed with the assembly language programmer 
in mind and coniains many programmer convenience features. RRMAC 
contains a mini-editor, supports apooling or co-resident assembly, allows 
inseri files, is romable, generates croses-references, execulion times, lists 
target addresses of all relative ma — 


LEM M 


SGEN M6809 DISASSEMBLER/SOURCE GENERATOR will produce 
source code (with symbolic labels) suitable for immediate re-assembly or 
re-editing. The output source file can be put on tape or disk. A full 
assembly type output listing with labels and mnemonic instructions can 
ba printed or displayed on your terminal. Large object programs can be 
segmented into small source files. .— MB9RS $ 50.00 


ANNOUNCING TWO NEW M6809 DEVELOPMENT TOOLS 


CROSSBAE — А 6803 TO 6800 CROSS MACROASSEMBLER that runs on 
your M6809 development system to produce relocatable M6800 object 
code. Has all features of M69RR (see above). Includes 6800 Linking 
Loader. M89CX $200.00 


CROSSGEN-A 6800 OBJECT CODE DISASSEMBLER/SOURCE 
GENERATOR that runs on your M6809 development system. Has all 
features of M69RS (see above). Án invaluable tool for converting all 6800 
objeci files over to the M6809, M689CS $ 75.00 


All programs are relocatable and come complete with Linking Loader, 
Programmer's Guide and extensively commented assembly listing. 
Available on 300 Baud cassette or mini-floppy disk. For disk, specify SSB 
or ms . Source Text input/oulput is TSC/SSB editor/assembler com- 
patable. 


Order directly by chack or MC/Visa. California rezidenis add 6% sales tax. 
Cuslomers outside of U.S. or Canada add $5 lor айт postage & handling. 


Dealer inquiries welccmo. FLEX is a trademark of TSC 


Ed Smith's SOFTWARE WORKS 


Р.О. Box 339, Redondo Beach, CA 90277, (213) 373-3350 
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Keyed Random Access Method 


KRAM is theFASTEST and MOST POWERFUL keyed access method 
| available for the Appple Computer. Written entirely in 6502 machine code. 
KRAM is extremely fast, comprehensive in scope, very compact, and easy 
touse. KRAM function calls are invoked via a single instruction. 


Using the sophisticated capabilities of KRAM the Apple Computer can 


| now fully meet the requirements of information management 


applications, such as: Accounts Receivabie/Payabie, Inventory Control, 


General Ledger, Payroll, and Database Management. ry 
KRAM Release 2.0 Functions: auc? 2 
е Create/Open a dataset * Put record by Key 110 ес 

е Add å delete records by key ср 


e Getany record бу Full/Partial key 

іп 4/10ths of a second (2/10ths with Corvus Disk) e 
e Read next or previous record o9 6 
e Dynamic space allocation 
е Dynamic space reclamation © 
е Dynamic index compression | 
An 80 page manual fully documents KRAM 2.0 detailing KRAM functions 
and illustrating with programming samples. KRAM architecture is fully | 
explained and a sample mailing list application program is included. | 


KRAM is designed to work with both Apple's Disk Il, or Corvus Systems 10 
Megabyte Winchester Disk. KRAM 2.0 requires an integer Apple or | 
Apple Plus with integer card and а least one disk drive. Wili not work 

| with language system. 


PET/CBM OWNERS — KRAM 2.0 for 40/80 column | 
| 16K/32K PETS and 2040/3040/8050 disk units is 
available for $99.95 


3-D Animated 
Graphics 


SM ono. 


The Program made famous on National TV! 


APPLE WORLD turns your Apple into a sophisticated graphics system 
capabie of creating animated three-dimensionai color images, projecting 
them іп true perspective on the screen, rotate them, move them closer, 
further away, and many other things. 


A powerful screen-oriented text editor is included to facilitate image 
formation. This program was recently featuredon Tom Snyder's Prime 
Time Saturday TV Show and is now available for sale. 


APPLE WORLD'S powerful editor is so easy to use that children will ove и 
Youcannow "sketch" your dream house, boat, car, or fantasy empire. 
Then view itas itwould be seen from 10,000 feet, or you can ZOOM in 
until the screen is filled with a doorknob. You could then go inside and 
move from room to room examining furniture placement as your screen 
rotates within the room. Images or specific parts of images can easily be 
saved to disk or printer. 


Does all this sound like science fiction? You won't think so after you have 
visited Apple World. Introductory Price $59.95 
36 page manuai included 


Look for USA's Red-White-Blue Software Rack at your local 
computer store or send in your order plus $1.00 shipping to: 


U © United Software of America 


750 3rd Ave., New York, NY 10017 
(212) 682-0347 Dealer Inquires Invited 
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TEM 


DISK SYSTEMS 


INTERTEC SuperBrain® THINKER TOYS? 
32K RAM $2995... $2495 | Discus 2D; $1149 ,. $939 
64K RAM $3345 ... $2695 | Discus 2+2 $1549 . . $1288 


NORTH STAR Horizon 1 
32K Kit, List $1999 , $1579 
32K Assembled $2695 $2149 


Horizon 2 

32K DD, Kit, $2399 , $1885 
32K DD, Assm. $3095 $2439 
32K QD, Ки $2779 . $2359 | 
32K QD, Assm. $3595 $2859 


PRINTERS/TERMINALS 
АМАПЕХ DP-8000 .. $869 


| PAPER TIGER 105-440 $849 
with graphics option . . $949 


The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $720, complete with 
full 90 day Radio Shack warranty. We accept check, 
INTERTUBE Ц, $995 . $729 moneyorderorphoneorderswith VisaorMasterCharge. 
PERKIN-ELMER (Shipping costs added to ms orders). 

Bantam 550....... Disk drives, printers, 


CROMEMCO peripherals, software : — Shown ie Level |. 
System 3, 64K, $6990 . $5479 | ОРОС 120, List $995.. $745 and games . . . you = Pool. A 


TELEVIDEO 912 .., $789 


CENTRONICS 730-1 . $799 
779-1, List $1245 ... $939 
779-2, List $1350 ... $989 | 


$1949 DITS... LL abe 


| System 2, 64K, $3990 . $3179 
2.2, List $995 .....$ 829 


VECTOR MZ, $4313 $3439 
System B, List $5463 $4359 


HEATH WH-89 , 


name it, we've got it 
(Both Radio Shack & 
other brands). Write 
or call for our 

complete price list. 


C&S 


Most items in stock for m delivery, factory- sealed cartons, with full чт 
warranty NYS residents add appropriate sales tax Prices do not include shipping. 
VISA and Master Charge add 3%. COD orders require 25% deposit. Prices subject 
to change and offers subject to withdrawal without notice. 


Computers Wholesale 
cami vr GO 


MAKE YOUR BASIC 
BETTER FOR BUSINESS 


Developing business applications without keyed file support «s like ; 
producing a play without the right cast — you can expend neadiess The system er ine 80 5 
time and money, and end up giving ап inadequate performance 
Enter MAGSBAM™ 


MAGSAM picks up where your BASIC leaves off by providing it 
with а powerful Keyed File Management System that’s quick and Easy to use 
ваву to use. The result is applications that do exactly what you want • Fully interactive 
them to — instead of only whet BASIC allows you to. * Top down design 


Supporting Cast | ‚Байаны нир 
MAGSAM's prn features and capabilities include: Structured programming supported 
e Random, sequential, and generic access by key Powerful 
® Secondary indexing with any number of keys * Fast compact code generated 
€ Key and record deletes with automstic space reclamation * Recursive and re-entrant 
@ Dynamic file allocation and extension е Interfaces with CP/M* 
@ Complete compatibility with BASIC files * Enhanced Forth vocabulary 
Ө Interactive tutorial program Versatile 
лайн, вее | * Machine independent code 


The versatile MAGSAM file management is now available in two | * System can be configured as RAM or ROM based 
major versions, MAGSAM IV, the new high performance assembler | from a 2K controller to a 16K development system 
version, is ideal for business applications in which response time 15 
critical. Complete with an interface for CBASIC, MAGSAM IV is Ordering information 
$295. MAGSAM III is the standard version and is in use world мифе. Ж. reca mtm ei ad 
Wntten in BASIC, it s available for CBASIC, Microsoft BASIC. or sud EE 


. ' versi d 
Micropolis BASIC for $145. The MAGSAM manual alone 15 $25 SS. 


You're the Star 8080 with CP/M" 

MAGSAM 1s available immediately —off che shelf. So you can begin * OEM and dealer pricing avadable upon request 
Saving time and money now while providing your customers and 
clients with applications that truly meet their needs, Sand for a free * Gunje site, non-commercial ісепсе 
brochure telling the full story on MAGSAM, or see a demonstration | | 


p ieri а сад: жайлар жыраның from: | The StackWorks 


ПЛ AGS Міспо APPLICATIONS (GROUP 321 E. Kirkwood / Bloomington, Indiana 47401 
7300 Caldus Avenue, Van Nuys, СА 91606 (812) 336 1600 


Ta 
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P&T CP/M® 2 unleashes the POWER 
of your TRS-80 MODEL II 


Pickles & Trout has adapted CP/M 2, one of the world's most 
, popular operating systems, to the ТЯ$-80 Моде! il and the 
resuit is spectacular: 


e 596K bytes usable storage at double density 

e Runs both single and double density disks 
with automatic density select 

* Single drive backup 

e Multi-drive software can run on a 1 drive 
system 

e Operates with 1, 2, 3, or 4 drives 

* Full function CRT control 

eType-ahead buffer for keyboard input 

e Full access to both serial ports and parallel 
printer port 

€ Fully software programmable serial ports 

* Loads an 18K Basic in 2.5 seconds 

* Full compatibility with existing CP/M software 
and application packages 

* Fuil set of ? CP/M manuals plus our own for 
the TRS-80 Model Il 


Introductory price: $175 
ЕЕ Prepaid. COD. Mastercharge of Visa orders accepted 
Shipping pelra. Gabformia residents add Вч sales гал 


root PICKLES & TROUT 


P.O. BOX 1206. GOLETA, CA 93017, (805) 967-9563 
CP/M is a trademark о! Digiial Research inc TRS-80 is а Irademark of Tandy Corp. 


8088 5100 CPU 


Want to upgrade your 8 bit system to а 16 bit 
system? Don't want to discard your 8 bit boards? 
Тһе LDP88 offers 10 to 20 times the processing 
power of your present CPU while retaining com- 
patibility with your 8 bit memory and peripherals. 
The LDP88& is a single board computer with com- 
plete IEEE S100 bus compatibility. The board has 
the following features: 


€ Up to 8K bytes of ROM/EPROM 

© 1K bytes static RAM 

Ө 8 vectored interrupts 

€ Serial I/O port 

® 16 bit instruction set 

e 8086 software compatibility 

€ Address up to 1 Megabyte of memory 


PRICE: $399.99 (assembled and tested) 


Serial monitor for CRT or TTY: $79.99 
(Mass. residents add 596 sales tax) 


See your March and April BYTE for Steve Ciar- 
cia's articles about the 8088. 


To order send check or money order to: 


Lomas Data Products 
11 Cross Street 
Westborough, MA 01581 
Telephone: (617) 366-4335 
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"МЕНЕ: 


ЕВЕЕ 


COMPUTER 
FORMS KIT 


EACH KIT CONTAINS: 


Samples, Prices, Order Form, 
4 Checks, 2 Statements, 2 Invoices, 
Programming Guides. 


We specialize in small quantities, low prices. 
500 CHECKS ONLY $29.95 


SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
1-- 800-225-9540 


FAST SERVICE — it is our policy to ship within 6 working 
days following our receipt of your order. CODE 459 


Name 

Address 

СНУ 1. 
State, Zip 


NEW ENGLAND BUSINESS SERVICE, INC. 
GROTON, MASS. 01450 
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The ‘Red Box’. Our dynamite duo! 


Bit Error Rate Test Set — EIA Interface 
Breakout Panel in pocket size package. 

IDS'S MODEL 65/60 lets you both analyze and test at the EIA 
interface between a modem and terminal. Combines our 
popular "Blue Box" model 60 with a new bit error rate test set. 
Allin one light, portable, hard plastic case. 

Works on rechargeable batteries. Available now. 


TT 
ЕН 


"EGG. ; T- 
© © ' © 


Е INTERNATIONAL 
DATA 
=) SCIENCES, INC. 


7 Wellington Rd., Lincoln, А.І. 02865 

Tel. 401-333-6200 TWX 710-384-1911 
Export: EMEC, Box 1285, 

Hallandale, На, 33009 Telex 51-43-32 


... Over 610,000 bytes/disk with our 
CP/M...plus many other features. 


El ае ngo e wp qt apta m 
5 TRS-80° СР/М 5 CBASIC® 

= BUSINESS SOFTWARE 

Е LOW-COST MOD II DISK EXPANSION 


Find out why ours is the Better Business Buy! 


Model l| CP/M (rel. 2.0)........... $250.00 
Model | CP/M (ге. 1.5)........... .. 150.00 
ЙЫ; осо — . 95.00 
APH (Automated Patient History). ..... 175.00 
RESIDENTIAL PROPERTY ANALYSIS 
HEN LL обес. № 300.00 
MAGIC WAND® Word Processor .... 400.00 
RM COBOL? (Z80code).......... 750.00 
3 Osborne & Assoc. CBASIC source programs— 
2 ОСА Payroll w/Cost Accounting. .... $250.00 


ОБА Accts. Rec./Accts. Payable... 250.00 
O&A General Ledger w/Cash Journal. 250.00 
ОБА CBASIC books for above (eacli).... 20.00 


send 30€ SASE for CP/M Users Group software 
list & free “CP/M Primer". 


к МАШ З АЗ дана) фасық d Зы Howie, Арун Атты iry 
а WM TEMA «4 көрнеді Padi 0f Бұл Аф | шыты б (ғр 

* INN рал нем Іні Ас! adio ыз a ега» айнаны 

СИМ animest Накты», ul Шым Kescan b 

а ТАРАМЫ ad crspn nd Рет oi behen Pr ehem 


Y IB IE М МЕ (T L9 C'S 
td 


IG 
8041 NEWMAN AVENUE © SUITE 208 * HUNTINGTON BEACH. CALIFORNIA 92647 
95505550056306000506080000060066000000%06008800000060000006000000000605000006068660605=> 


(714) 848-1922 


Т ОТЕТ 
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Fully TRS-80^ 
Compatible 


MPI B/51 


DISK DRIVE 


Includes: Case and Power Supply 


іп Stock 
Limited Quantities. 


plus $5 per drive shipping 
Guaranteed for 90 days! 


@ 40 tracks 
B 102K per disk 
Ш 5 ms track-to-track 


Save time ... Order by phone 
Toll free: 1-800-323-4335 | 


IN ILLINOIS CALL: 312-261-5905 | ; 


FREE CATALOG - 


Hundreds of other computer 
products al major savings. 

16K Memory Kits 
300ns 250ns 200ns 
Cabiss TRS-88 
Diskettes Printers 


Operating Systems 


Midwest 
Computer 
Peripherals 


Р.О. Box 437 е Wiimette, lillnals 60091 


For Business Systems Software 
Programmers Only!! 
Machine Language 

ISAM 


FOR 
TRS-80* Models I and II 
ACCESS TIME Яя SECONDI! 


This machine language ISAM ROUTINE provides file access 
sophistication required to implement complex business software, 
and is completely compatible with TRS-80* BASIC. 


Specifications: based оп 1000 record file. key length of 6. data 
length of 64 


Access time of V4 second 

Best add/delete time of 1 second 

Average add/delete time of 2 seconds 

Worst case add/delete time of 5 seconds 

Keys up lo 25 characters 

Data up to 255 

Provides next highest key upon each file access. 

Preset range ol allowable key values, set upon file creation up to 4 liles 
held open concurrently. 

No special utilities needed to "Reclaim" used record space. 

Model I Routine occupies 5 К of user space (loads at top of user memory) 
Model II Routine occupies 6 К of user space (loads at top of user memory) 
EOF, file full, empty, key not found, INVALID key value and all 

TRS DOS* error codes supported. 


TRS-80 Model I (32 К + 48 К only) $160.00 
TRS-80 Model II (64 К only) $170.00 


Includes: Áll necessary documentation, file creation program, tile 
inspection program, machine language ISAM routine and loader. 


RELIABLE COMPUTER RESOURCES 
415 MILLBURY STREET 
ы WORCESTER, МА 01607 


(617) 755-8134 


*TRS-80 and TRS DOS аге trodemark of Tondy Carparatian, which has no zelationahip 
to ACH Inc. 
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OSBORNE 


BUSINESS SOFTWARE 
іп CBASIC2 or CROMEMCO 16K BASIC 
ж features ж 


ШЇ 
ШШШ 
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ж hardware required * 


* Four Complete Packages--- * One or more В” or 5" Норру 
' General Ledger Drives 
а Accounts Receivable * CRT with cursor addressing 
е Accaunis Payable * [32-Column Printer 


* Payroll with Со Accounting 
SIrong suppor! fram Osborne Малидіз 
" CBASIC2 runs under СРЕМ ог under CDOS 
version [07 on Cromemco campulers 
* 16K BASIC runs on Cromemco compulers 
Cursor addressing routines far НагеНте, 
Lear Siegler and Cromemco (Beehive) 
Terminals 
“ Source Codes and Installation Instructions 
provided along with disks 
* Automalic Command Заир 
a Easy Fo apply to all of your business and 
syslems needs 


$ 95 — 


Ico CERE Е 
Ah 55 hor dips, 
Сын. дыч. ін 
C EELVT CARD A c ennt 


* DEALER INQUIRIES INVITED è 


MICAM'S PRODUCTS OF DISTINCTION 


а (UP: 1 tn Бин 
іш CRY and CDOS 

s ОРЕХ (DIS. ніні to 
ТАИ 

w LATP ГІ реал 

в ЧЕДИ. dC тегін 1) 
тылы ІШІНІҢ | 


e BE HEUS BUSINESS 
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A Vik 

» C HICIS Р РУМ ін 
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w LA PACK Luton 
A asiar Ac deren 
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• Call or Write for Free Catalogue and Mort Information е 


* We wilt Customize any of our programs at our Standard Consulting Rates + 


Ah! MICAH ... .Satisfyin’ Software 


That turns your system on! 
МІСға Applications and Hardware 
e CONSULTANTS and SOFTWARE DEVELOPERS + 


MICAH Вох 22212 San Francisco, California 94122 USA phone: 415/664-0778 
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O FROM THE ORIGINATOR 
OF THE TRS-80 PROJECT... 


FMG Corporation — for 
HIGH LEVEL LANGUAGES 


O FORTRAN 

СУ PASCAL 

ы COBOL ‚ CP/M — Industry Standard 
C BASIC Operating System 


* USCD PASCAL PACKAGE 

* GENERAL LEDGER; PAYROLL; 
ACCOUNTS RECEIVABLE and 
ACCOUNTS PAYABLE 

* FORTRAN-80 PACKAGE — New 
Capabilities for TAS-80 Users 

*FMG's MICRO COBOL — For 
ТН5-80 and TAS-80 Model ПІ 

- CP/M 280 — Macro Assembler 

• 2510 — Symbolic Debugger 

* Custom Programming, Service, 
Installation and Training are 
Available at Additional Cost 


FMG Corporation is an Independent 
Software Er — Нот the DRIGI- 
NATOR OF THE TRS-80 PROJECT and 
THE AUTHOR OF THE FIRST CP/M FOR | 
THE TRS-80. | 


ONG 


CORPORATION 


CP M is a registered trademark of Digital Research Corp. 
TRS-80 is a registered trademark of Radio Shack. 


Microcomputer soll- 
ware for business 
applications, en- 
gineers, consum- 
ers, hobbyists and 
athers who have a 
serious interes! in 
Compulers. 


master charge 


Иа міз hee 


5280 Trail Lake Drive 
Suite 14 

Fi. Worth, Texas 76133 
(817) 294-2510 


DG-32D 32K RAM FEATURES: 


Plugs into Heath" НВ Computer. 

Ready to use. Fully assembled, tested & 
burned in. 

Operates with existing Heath" memory. 
Protected memory Output Buffers in the 
event of Address error. 

Utilizes popular 4116 RAM devices. 
Memory Address DIP switch changeable. 
Arranged as 4 Independent 8K Blocks. 
Low Power Consumption: Less than 6 watts, 
typical. 

Transparent Refresh. 

One year guarantee. 

Compatible with all current H8 peripherals. 


АХ УЫ XV XV 
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DeG Electronic Developments Co. 
brings you a totally compatible, fully 
assembled and tested 32K RAM for 
Heath" НВ computers. The DG-32D 
has less than 6 watts power con- 
sumption. This allows you to add a full 
32K bytes of Random Access Mem- 
ory without taxing or replacing your 
computer's power supply. Engineer- 
ed to plug-in and run without any user 
modifications, the DG-32D can be 


Heath’ and НВ are registered traclemarks of the 
Heath Corporation, Benton Harbor, Michigan. 


used with or without existing НВ RAM 
without modification. Protection of 
the memory output buffers is provid- 
ed in the event of assigning two 
blocks to the same address space. 
The DG-32D is the ideal answer to 
expansion of the Heath* H8 com- 
puter... Low power consumption, 
low price, high capacity, total engi- 
neering and exacting production 
methods. 


BURNED ІМ I6K MEMORY CHIP SET 
H88-H89 


ORDERING INFORMATION: DG-32D RAM available only Iram OG Electronic Developments Co.. Г.О, Box 
1124, 1827 South Armstrong, Denison, Texas 75020, Check, money-order, VISA or Master Charge. Phone 
orders accepted on charge orders. NO COD's. Foreign orders add 30%. Texas residents add 5%. For YISA 
or Master Charge orders call 214-465-7805, $479.00 Ireight prepaid. Allow three weeks Гог personal 


checks та clear banks. 


ELECTRONIC 
DEVELOPMENTS CO. 
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Error Checking and Correcting 
for Your Computer 


Ап active error-checking and cor- 
recting system can go a long way 
toward solving the occasional prob- 
lems that hamper the usefulness of 
low-cost data-storage devices (such as 
audio-cassette recorders). It offers a 
means of improving reliability in 
problem-plagued situations, and in 
cases where the error frequency is 
already sufficiently low, the checking 
and correcting system allows in- 
creased data densities and transfer 
rates with an overall gain in storage 
system performance. In а well- 
designed system, error detection and 
correction schemes can lead to 
marked reductions in loading times 
due to higher average data rates. 

Figure 1 shows the connection of 
the active error-checking and correct- 
ing apparatus between the computer 
and the peripheral data-storage 
device. 

The theoretical development of 
error-trapping and correcting codes is 
largely due to the efforts of Richard 
W Hamming, a mathematician who 
first published on the subject in the 
Bell System Technical Journal early 
in 1950. (See reference 1.) Now, 
thirty years later, Hamming codes 
still represent one of the more prac- 
tical approaches to the error- 
correcting problem. 

А particularly important aspect of 
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Gregory | Walker, President 
Design Innovations, Inc 
Birch Acres 
New London NH 03257 


Hamming's work focused on his for- 
mulation of the concept of code 
distance (indicated by the letter D). 
This relates the uniqueness of (or 
"distance between") meaningful codes 
to the number of simultaneous errors 
(indicated by the Greek theta, 8) that 
can be detected and corrected. 


PROCESSOR 


SYSTEM BUS 


DEVICE INTERFACE 


ERROR CHECKING 
AND CORRECTING 
MODULE 


MASS DATA 
STORAGE 
HARDWARE 


Figure 1: Block diagram showing inter- 
connection of error-checking and correct- 
ing system with the computer. 


Definition of Hamming Distance 

The Hamming distance between 
any two words is defined as the 
number of bit positions in which they 
differ. In terms of logical processes 
this is merely the total number of bits 
set to logic 1 following an exclusive- 
OR operation between the two 
words, as shown in figure 2. Simple 
binary coding has a Hamming 
distance of 1. This unitary distance is 
precisely the source of the problem, 
because any given code value appears 
to be as valid as any other. 

Normally, as a processor receives 
binary data from a peripheral device, 
no mechanism is present which can 
correct a bit inversion. If a bit is read 
erroneously, it will either invalidate 
the check sum and cause an error 
trap, or it will be loaded into main 
memory without detection, thus 
propagating the error. It may or may 
not be a critical fault. 

Consider the following 4-bit code: 


Symbol Encoded Form 
bit 3210 
0 0001 
1 0010 
2 0100 
3 1000 


This limited shifting pattern 
generates a code format with a Ham- 
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! p mi мч FREE ТА | 
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- name. 

1 address: д 1 — 

! city: state: zip: 

| РЕША ELECTRONICS, Dots: 81020 W. Wilshire, Oklahoma City, DK 73116 4 
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WE CARRY — 


* CROMEMCO 
* NORTH STAR 
* VECTOR GRAPHICS 
* THINKER TOYS 
* NEC 
* CENTRONICS 
* INTERTUBE — $750.00 
* SERENDIPITY 
* SOROC — $775.00 
* TEXAS INSTRUMENTS 


Professional A/R, A/P, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog — 
Send for quote. 

Call for quote. 


SARA-TECH 
COMPUTERS 

8 P.O. Box 692 

ll Venice, FL 

% 33595 
(813) 485-3559 


Why рау more...and get less? 


Sirius gives you lower prices and higher quality! | 


Remex RFD 4000/4001 
8" Floppy Disc Drives 
Double sided... 
Double density!! 


‘549% 


RFD 4001, $564.95 


Offers quality and features found in drives costing much 

more! S Single or Doubia Density ш Double-Sided Drive ва Door Lock INCLUDED 
м Write-Protect INCLUDED ІШ 186 Day Warranty @ Compatible with Shugart 
850/851 m Low Power Operation ensures LONGER LIFE!! a Model RFD 4001 offers 
Data and Sector Separator 

AVAILABLE OPTIONS/ACCESSORIES 

ГІ Single Orive Power Module, $119.95 [7] RFD4000 Manual. $5.95 С] Drwe Cabinel $29.95 
Г] Dual Drive Power Modula. 5139 95 [7] Interface Manual, $2.95 


Remex 10008 . . . № you've been looking ui 

for aless expensive floppy disc drive, = 

a юй Расне to sacrifice quality — 
sis 


541995 


You get both іп Ihe Нетех 10008! For anly $419 95 look 

at what you get ШОВ Floppy Drive ІШ Single or Double Density 
B Hard or Sott Sectoring ІШ Media Prolecton Feature @ Single Density 
Data Separator Ii 180 Day Factory Warranty 


AVAILABLE OPTIONS/ACCESSORIES 

Г] Boor Lock. $19.95 [Г] Connectors, $9 95 
ГІ Write-Protect, $19 95 С Drive Cabinet $29.95 
[Г] Interface Adapter (Remex to Shugart), $12.95 


O interface Manual. 52 38 
С] 10006 Тасплиса! 
Manual, $5 95 
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SIRIUS 80plus Series... 
perfect add-ons for your 
TRS-80*! 


ш Comes complete ready іо plug in and run! 

Ш Sms track fo track 

Ш S/RIUS 80+ 1 and 80-2 — up fo 
102,000 byles 

@ 5/8105 80+3 and 80--4-- 240K and 
480K bytes 


SIRIUS 80--1 (Single Head) 5240995 


SIRIUS 80--2 (Dual Head) $419.95 
SIRIUS 80--3 (Single Head) $439.95 SIRIUS 80--4 (Dual Head) $539.95 


МР! 51/52... acreat Rellable Mini-prive! 


Ш Fast! Sims track to track access 
m Exclusive Pulley-Band Design 

B Unique Door! Ejector Mechanism 
ш Reliable 12% Speed Stability 


МРІ-51 
(Single Head) $259. 95 


МРІ-52 (Dual Head) $349.95 


МР191/92... More SIRIUS | 

Drive For Your Money! SYSTEMS 

200K/480K! (B15) 577-1072 

MPI-91 (Single/240K) $349.95 P.O Box 4748, Knoxville, TN 37920 
МРІ-92 (Dua//480K) $449.95 Phone Orders accepled SAM-7PM (EST) 


"TRS-BOG) Tandy Corp. VOLUME DISCOUNTS AVAILABLE 
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01001111 


11101001 ) 10100110 
00000000 
00000001 } 00000001 
00000000 
11111110 } 11111110 
01010101 
10101010 ) 11111111 


Figure 2: The logical exclusive-OR func- 
tion produces the output bytes shown in 
the right column from the input bytes 
shown in the left column. For each bit, the 
output bit is a 1 if and only if one of the 


Hamming Distance 
(Minimum) 


code uniqueness 

single-error detection 

single-error correction 

single-error correction/double-error detection 
double-error correction 


Table 1: Minimum Hamming code distances necessary to obtain the listed properties 
in a particular coding scheme. Capabilities increase directly as Hamming distance in- 
creases (for small distances). Correction of an arbitrary number of errors requires a 
Hamming distance of at least twice the number of errors plus 1. 


input bits is a 1. 


ming distance of 2. It is impossible to Symbol Encoded Form 
invert a single bit position and create 3 1000 
any one of the other three valid 
words. il 
2 0100 
Symbol Encoded Form 
3 1000 As indicated above, when the 
l Hamming distance increases, the 
allowable number of simultaneous 
INVALID 1100 errors, 0, also rises. Errors can be 
trapped effectively as long as 0 does 
However, if а dual error occurred, not equal or exceed the Hamming 


1). This 


any sequence of 


distance minus 1 (D — 
should be clear, 


the code's error-detection capability 
would fail: 


You Don't Have 
To Be A Genius 
To Own The 
T! Home Computer 


== lexas Instruments === 
xi» Home Computer 11-99 


rn 


Mee Speech Diet 
dem 


Thea Printer 
RS 232 Inlerlace 
Disk-Contraller 
Disk Drive 439.95 
Joystick (ра) 34 95 
Dual Cassette Cable 158 5 


Data лм A AC MS 
v) 41 Viren 
E ЕЕ» 


Video Graphs 4 3 93 
Early Learning Fun 29 5 1 е 
[| Beginning Grammar 29.95 “ а 
Ғапу Вад & Ѕрсп Dict 5493 4 mal 
Diagnostic 2435 % 4 rae 
Home Financial Decisions 2 x 95 a 
Football 7.23 а 
Physical Filnass 28 ТР Яка дей 
Household Budgel Mg! 44 9% 
Tax Invest Rec Kpg 69 95 (The genius is 


invesiment Analysis 54 85 


butt in 
Personal Record Keeping 49 35 ) 


Slalistics 54 98 "s 

Video Chess 59 35 

Number Magic 13235 | Send $1.00 for 12 page Color 
Speech Editar 44 95 


Brochure. (Refundable with 
your Tl-99/4 order.) 


149 95 
44 95 


Speech Synthesizer 
Terminal Emulator 


Superior color, music, sound and graphics-- 
Й and a powerful extended BASIC--all built in. 
] Plus a unique, new Solid State Speech Synthesizer. 


fI: у DIRECT SALES „ 96K ROM 
1317 E Coord St. |е Up to 72K total 
1 ат memory capacity 


Phana: [213] 245-1417 
* 16-color graphics c 


Main Console Unit 
$899 


Союг Video Monitor 


ORDER TODAY 


мн жан жз жан өн шн кн кән E E E E БЕЗ БЕН БЫН БЕН S E => — 


— m— capability 
| Е, | 2 wg ° Built-in equation 
ЕЧЕИ calculator 


Delivery Subject to product В 
availability by manufacturer, К 
Пан seco шш пш шын ш 


Сашоғлка residents add 6% sales ик. 
BSATISFACTION GUARANTEED OR YOUR MONEY BACK! 
[8 B B BE | e шш сы! иш иш 
Pace subject 10 change жилом! notice Refunds guaranteed 
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(D — 1) errors will result in the 
generation of a meaningless code 
word if the distance between code 
words is given by D. No series of 
(D — 1) errors will produce a mean- 


ingful code. 


Correcting Errors 

Error-correction capability neces- 
sitates a larger Hamming distance, as 
shown in table 1. Any pattern of 8 er- 
rors can be corrected if, and only if 
the Hamming distance D is greater 
than or equal to (20 + 1). [n this case, 
any received data word with 8 errors 
differs from the transmitted, correct 
word in 0 positions, but it also differs 
from all other meaningful words in at 
least (20 + 1 — 0), that is, (0 + 1) 
positions. 

The erroneously received word 
therefore lies closer to the correct 
transmitted word than to any other 
possible word. Thus, it is possible to 
reconstruct the proper coding and 
recover the correct data word. To 
illustrate this point, the 4-bit code 
from the previous example does not 
meet the criterion of D greater than or 
equal to (20 + 1), and is therefore un- 
correctable. A single bit error in 
either of the two positions can lead to 
the same erroneous code: 


Symbol Encoded Form 
3 1000 
INVALID 1010 
1 0010 


Examination of the invalid code 
(1010) yields no information concern- 
ing what the correct pattern was ini- 
tially. This meaningless value (1010) 
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SuperBrain 
Software. 


Z;-SYSTEMS 
ZOBEX INC. 


Complete computer on 3 S-100 boards for 
UNDER $1000.00* 
Runs M/PM, C/PM and OMNIX 


MICROSOFT C-BASIC PRICE 64K RAM Low power, 
AIR X X $250.00 4 MHz DMA operation, 
ДІР X X $250.00 No WAIT States Bank select in 16K sections 
GIL X X $250.00 IEEE Std. Can be disabled in 4K increments 
PIR X X $250.00 
Inventory X X $250.00 Z80 CPU 3 serial ports, 3 parallel, one 4К 
Restaurant Payroll x $250.00 2-4 MHZ EPROM, Vectored interrupts, real time 
Mailing List X $150.00 ІЕЕ Std. clock, Software controlled baud rates, 
Word Processing X $195.00 Drives daisy wheel printer directly 


DISK CONTROLLER 
g" and 4" 
DRIVES 


All digital design for stable and 
reliable performance. No one- 
shots or analog circuitry. 


"Industry Standard” programs on 5%” 
diskette include source and complete profes- 
sional documentation. Ready to run on Super- 
Вгаіп.® One time charge, non exclusive 
license. 


CARD CAGE Wide-spaced 6 slot shielded 
and Fan motherboard for good cooling and low 
noise. 


ШШШ COMPUTER 
ЧОН MARKETING 
Ш № Ш CORPORATION 


116 South Mission 
Wenatchee, WA 98801 
(509) 663-1626 Ask for wholesale division 


Also SuperBrain® computers check on prices. 


SEND FOR FREE INFORMATIONS 
6 months warranty on our boards with normal use 


Zg-SYSTEMS / ZOBEX INC. 


P.O. Box 1847, San Diego, Ca. 92112 
(714) 447-3997 


*introductory offer for limited time only 


® Trademark of Intertec Data Systems 


KIM/SYM/AIM-65—32K EXPANDABLE RAM 
OYNAMIC RAM WITHON BOARDTRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/AIM-65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 
PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
| MAY BE CONNECTED TO PETUSING ADAPTOR 
: тк CABLE SS44-E BUS EDGE CONN 
деді ае: кыма: 5 ; USES +5V ONLY (SUPPLIED FROM. HOST 
| COMPUTER BUS). 4 WATTS MAXIMUM. 
mE OS ECCLESIIS 
YNA N 
Aen бе SIGART yo ona VISTA V-200 MINI-FLOPPY SYSTEM 4K BYTE BOUNDARIES ANYWHERE IN A 64K 
NORTHSTAR, CROMEMCO. VECTOR GRAPHICS. * S100 DOUBLE DENSITY CONTROLLER BYTE ADDRESS SPACE. 
SOL. AND OTHER 8080 OR 7-80 BASED S100 * 204 KBYTE CAPACITY FLOPPY DISK BUS BUFFERED WITH 1 LS TTL LOAD 
SYSTEMS • «МН? 2-80 WITHNOWAITSTATES. DRIVE WITH CASE & POWER SUPPLY 200NSEC 4116 RAMS. 
* SELECTABLE AND DESELECTABLE IN 4K * MODIFIED CPM OPERATING SYSTEM FULL DOCUMENTATION 
INCREMENTS ON 4K ADDRESS BOUNDARIES. WITH EXTENDED BASIC ASSEMBLED AND TESTED BOARDS ARE 
« LBW POWER. WATTS MAXIMUM $895.00 GUARANTEED FOR ONE YEAR, AND 
ж 200NSEC 4116 RAMS ж EXTRA DRIVE, CASE & POWER SUPPLY PURCHASE PRICE IS FULLY REFUNDABLE IF 
« FULL DOCUMENTATION $305.06 BOARD IS RETURNEO UNDAMAGED WITHIN 


1 Шалы ЫР re ТЕ) Abe iini ASSEMBLED / 
NE YEAR AND 
PURCHASE PRICE 15 FULLY REFUNDABLE IF 18K X 1 ОУНАМГС ЗАМ ST 
BDARD 1$ RETURNED UNDAMAGED WITHIN THE MK4116-3 IS А 16,384 BIT HIGH SPEED WITH 32K RAM 
14 DAYS. ММ05, DYNAMIC RAM THEY ARE EQUIVALENT WITH 16K RAM 
ASSEMBLED / TO THE (eol TEXAS INSTRUMENTS, DR 
MOTOROLA 4115-3, HARD TO GET PARTS ONLY (NO RAMS) t Р РА 
* ma NSEC ACCESS TIME, 375 NSEC CYCLE BARE BOARD ы МАМИА 


* 16 PIN TTL COMPATIBLE, 
x BURNED IN AND FULLY TESTED 
~ PARTS REPLACEMENT GUARANTEED FOR 


ONE YEAR 
$8.50 EACH ІН QUANTITIES { OF & 


5100 MAINFRAME COMPUTER DEVICES 


AND CARDGASE 1230 W.COLLINS AVE. 

dz е T. CALIF RESIDENTS PLEASE ADD 8% SALES TAX 
ж W/ SOLID FRONT PANEL $239.00 ORANGE, CR 92668 MASTERCHARGE & VISA ACCEPTED. PLEASE 
ж Wi CUTDUTS FOR 2 MINI-FLOPPIES тума (714) 655.7280 ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 
ж 30 AMP POWER SUPPLY . ы! i PHONE ORDERS WELCOME 


t t+ 6% 
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could have been generated from an 
originally encoded 3 (pattern 1000), 
with an error in bit 1, or from an en- 
coded 1 (pattern 0010) with an error 
in bit 3. Without any additional in- 
formation, it is impossible to 
distinguish between these cases. Once 
an error occurs, although it can be 
trapped by searching for invalid 
codes, it cannot be corrected. 

Now consider the correctable code: 


Binary Form 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 


Symbol Encoded Form 
0 00000 
1 11101 
2 11010 
3 00111 


Examination of this new code 
reveals a minimum Hamming 
distance (D) of 3 between the various 
states, permitting single error correc- 
tion. (See table 1.) The inefficiency of 


7T-bit Encoded Form 


1110000 
1000001 
0100010 
0010011 
0000100 
0110101 
1010110 
1100111 
0011000 
0101001 
1001010 
1111011 
1101100 
1017101 
0111110 
0001111 


Table 2: Sixteen different logical entities or symbols can normally be represented by 
a 4-bit code. Use of a unique 7-bit encoding increases the Hamming distance to 3 and 


allows a single-bit error correction. 


éelf- Indexing 
Query System 


WILNISITO 


Wow! НОМ АП That Stuti get In There? 


BOX 14694 
SAN FRANCISCO 94114 
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this code is obvious; however it 
should be clear that any single error 
can be detected and located using this 
scheme. 


Symbol Encoded Form 
0 00000 
INVALID 00001 


The erroneous pattern could only 
be the result of encoding a 0 with an 
inversion in the least significant bit. 
Given the word 00001, the original, 
correct coding could be restored. This 
can be attributed to the fact that even 
the invalid, meaningless patterns 
display a limited uniqueness, and are 
directly traceable to specific valid 
codes subject to a small number of 
errors. 


Uses of Parity 

Clearly, coding efficiency 15 
hampered as the Hamming distance is 
increased and as the requirements for 
trapping and correcting power are 
made more stringent. It becomes a 
matter of systematically generating a : 
code that displays enough "correcting 
power" to handle data words of a 
useful length, without creating an ex- 
cessive code-redundancy overhead. 
Here, the concept of parity plays an 
important role. Parity is established 
in a data word through the setting of 
an additional bit, such that the total 
number of bits set to logic 1 is either 
always odd or always even. 

The operation of simple parity en- 
coding and decoding is easy to 
understand. Assume, for example, 
that a data word 4 bits wide 
undergoes an odd-parity test across 
the entire word: 


1010 
1 1010 


During encoding in this example, 
the fifth bit (the parity bit) is set to 
establish odd parity. Upon decoding, 
if the parity bit is included in an iden- 
tical parity check, namely odd parity 
across the entire word (now 5 bits 
wide), the output of the parity test 
will be a logic O. 

If at some point between encoding 
and decoding, an error forces an in- 
version in a single bit (eg: with an 
error in bit 3, input to the decoder 
will be 10010), the odd-parity test will 
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Figure 3: Sixteen different logical states may be represented in a 7-bit code with a 
Hamming distance of 3. Single-bit errors may be detected and corrected. Encoding in 7 
bits is accomplished by performing three distinct parity checks on 4 data bits. Table 4 
shows the possible fault codes, The fault code of 000 indicates that no error was 
detected in decoding. 
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fail and produce a logic 1 signifying 
an error. 


Operation of Hamming Codes 

Certainly this mechanism can be 
fooled by multiple errors, but it is 
possible to construct multiple-level 
parity checks which will trap a sur- 
prising number of errors. This is 
precisely how the Hamming codes 
operate. Fundamentally, Hamming's 
algorithm performs  multiple-level 
parity generation on a data word at 
the data source. This parity code is 
then transmitted along with the data, 
and the entire code block (data plus 
parity code) is subsequently decoded 
under an analogous process. Any bit 
errors occurring during transmission 
will be detected. 

Clearly, the efficiency of this error 
trap will approach 100% only in very 
simple cases. Several parameters have 
direct bearing on the trapping suc- 
cess: total word length N, number of 
data bits K, number of parity bits M 
(M = N — K). The ultimate goal, of 
course, is to realize the ideal where 
the quantity N/K approaches 1, and 
M is minimized without sacrificing 
trapping and correcting capability. 

А 4-bit binary code is normally 
capable of representing sixteen dif- 
ferent states with a Hamming 
distance equal to 1. Momentarily set- 
ting aside questions of efficiency, the 
same sixteen states can also be 
represented in a 7-bit code at triple 
the Hamming distance, as shown in 
table 2. Again, referring to table 1, a 
Hamming distance of 3 facilitates 
single-error correction. Encoding in 7 
bits is accomplished by performing 
three distinct parity checks on the 4 
data bits. Details of the three parity 
checks are summarized in table 3 and 
diagrammed in figure 3. 

It should be understood that the 
actual encoded Form of each symbol 
is irrelevant and need not be known. 
When no error is present, decoding of 
the 7-bit word will reset all three par- 
ity checks to logic 0, and will restore 
the data to its original form. The 
error-handling process is 
demonstrated in figure 4. With an 
error in the third data bit, the parity- 
decoding procedure flags a fault code 
of 110, which in table 4 is seen to cor- 
respond uniquely to an error in data 
position 3. 
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Admittedly, this does not con- 
stitute a true Hamming code, in the 
sense that the fault code does not 
display the binary form of the error- 
bit position within the word. This 
feature is convenient to implement 
for the shorter codes, but need not be 
attempted in the more comprehensive 


PARITY GENERATOR 
PARITY OUTPUT: 


PARITY/DATA BLOCK 


FAULT CODE 


ERCC TRAP INPUT: 
ERROR: 


FAULT CODE CREATED: 


(INPUT: 


correction schemes where fault-code 
interpretation can be readily handled 
in a read-only memory. 


Practicality of Use 

An overhead of three parity flags 
for every 4 data bits is undesirable. 
These techniques become useful only 


PARITY LEVEL 


PBO 
PBI 
PB? 


(000) 
tono) 
(0001 


110! 
101 


WRITTEN: ІНІСІ 


FAULT LEVEL 


FCO 
FCI 
FC? 


(OCD) 
(000) 
(000) 


ІСІСІСІ 
DATA BIT 3 
+0] 


Figure 4: Another example of encoding апа decoding data composed of 4 bits in a 7-bit 
word. In this case an error has been detected; the fault code of 110 indicates an error in 


data bit 3. 


PARITY GENERATOR INPUT: 
PARITY OUTPUT; 
PARITY/DATàÀ BLOCK WRITTEN: 


3 2 | 0 М Б 5 4 5 2 
| 0 і 0 і | і 9 ! 
| 1 о о FAULT CODE 
ERCL TRAP INPUT: 
ERROR: 


FAULT CODE CREATED: 


for larger word lengths. Initially, per- 
formance increases as the data word 
length becomes longer, up to N — 31. 
It is possible to correct single-bit 
errors in words with 8 data bits and 
four additional parity flags, an 
overhead of 50%. Single-error cor- 
rection of 16 bits requires five flags, 
an overhead of 32%. 

Іп the case of an 8-bit system, an 
overhead of 50% may seem exorbi- 
tant, but it can pay off rapidly. 
Assuming that with correcting logic 
in operation, single errors are virtual- 
ly nonexistent, it may well be possible 
to realize a decrease in loading time 
by a factor of 2, 5 or even 10. It is true 
that 1.5 times as many bits are being 
moved into and out of the storage 
medium, but if the data rate merely 
doubles, loading times will fall to 


Data Positions 


0,1,2 
0,2,3 
1,2,3 


yy) 


Table 3: Encoding 4-bit data into 7 bits 
is done by performing 3 distinct parity 
checks on the 4 data bits. Each of the 3 
check bits corresponds to the parity 
value of the data positions shown here. | 


! о PARITY LEVEL 
| о 
-—A — РВО (ODD) 
— РВ! (000) 
— РВ2 (ЕУЕМ) 
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01010110 
1010 
101001010110 
| 0 FAULT LEVEL 
1 о 
= — FCO (ODD) 
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101001110110 
ОАТА ВІТ 5 


1100 


Figure 5: Encoding and decoding for data consisting of an 8-bit byte. Four bits are used for error checking; the possible fault codes 


are given in table 6. 
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PARITY GENERATOR INPUT: 
PARITY OUTPUT: 
PARITY/OATA BLOCK WRITTEN: 


Figure 6a: Encoding of 16-bit data using five bits for error checking; this results in a 21-bit data word being written to the peripheral 
device. Check bits based on even parity are set to 1 if there are an even number of 1s in the corresponding data-bit group; an odd- 
parity check bit is set to 1 if the number of 1s in its data-bit group is odd. This figure, figure 6b, and table 8 originally appeared in 
slightly different form in Electronics magazine, November 13, 1975, page 135. Copyright € McGraw-Hill Inc, 1975. 
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FAULT CODE 


TRAP INPUT: 
ERROR: 
FAULT CODE CREATED: 


01110000001!00100!1101! 
DATA БІТ 14 
0101 


Figure 6b: Decoding and checking the 16-bit data, 5-bit parity-check word from figure ба. Bit 14 has been transmitted erroneously; 
therefore a fault code of 00101 (reading from check bit 04 to bit 00) is generated. A complete list of possible fault codes is given in 
table 8 (in reverse order, reading from check bit 00 to bit 04). 


Encoding for 8 and 16 bits is shown 
in figures 5 and 6. The detailed parity n EU 
tests for these appear in tables 5 and 7 0 
respectively. The fault-code look-up 
tables are shown as tables 6 and 8. 3 
This 16-bit system was developed by 
the Data General Corporation. It will 
correct single-bit errors throughout 
the entire word, and will reportedly 
trap an average of 97% of the multi- 
ple faults that occur. Eight-bit coding 
logic has been verified in macro- 
assembler routines on a DECsystem 
10 by my associate Stephen J Gross, 
who is now at Stanford University. 


Fault Code Error Data Positions 
no error detected 
check bit 0 
check bit 1 

data bit O 

check bit 2 

data bit 1 

data bit 3 

data bit 2 


0 
0 
1 
2 


Table 5: Encoding of 8-bit data re- | 
quires the use of four parity bits to | 
allow single-bit error correction. The 
correspondence of each check bit to 
specific bits within the 8-bit data byte 
is shown here. 


Table 4: Look-up table of fault codes 
used by the 4-bit into 7-bit encoding 
scheme. The fault code tells the error- 
correcting logic where the error has oc- 
curred. 


75% of the initia] value. А ten-fold 
increase in data rate decreases loading 
time by 8546. Sixteen-bit systems are 
even better suited to the use of error 
checking and correcting systems 
(ERCC), though the majority of 
microprocessors in use today operate 
with an 8-bit data word. 
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Error-Reducing Hardware 
Hardware implementation utilizes 
standard 7400 series transistor- 
transistor logic (TTL). Schematic 
diagrams are shown in figures 7 and 
8. Parity encoding and decoding is ac- 
complished with 9-bit parity trees (us- 
ing a 74180 parity generator/tester). 


Worst-case data path for both 8-bit 
and 16-bit error checking and correc- 
ting amounts to about 120 ns delay. 
Certainly, this interval is short 
enough to prevent it from imposing 
any constraint at even unusually high 
data-transfer rates. It should be clear 
that when handling errors, operation 
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Figure 7a: Schematic diagram of electronic logic that encodes 8-bit data. Unused input pins on the 74180 parity-generator and tester 


devices are connected to ground. 
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Figure 7b: Schematic diagram of circuit for trapping errors in the 8-bit data encoded by the circuit in figure 7a. The 12-bit word 
recetved from the peripheral device is separated into 8 bits of meaningful data and 4 bits of parity-checking data. Unused inputs on 


the 74180s are grounded. 


of the error checking and correcting 
apparatus is rapid enough to make it 
entirely transparent to the processor 
and the system bus. 

Though the underlying theory re- 
quires the writing of additional parity 
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bits, the generation and interpreta- 
tion of these flags are contained en- 
tirely within the error-processing 
system. (See figure 9.) The parity bits 
do not appear on the bus and are not 
seen by the processor; therefore no 


interface modification is necessary. 
Additional data-transfer logic is re- 
quired to deal with the parity bits. 
The circuits in figures 7 and 8 create 
parallel data which must undergo a 

Text continued on page 274 


Circle 195 оп inquiry card. 


John Bell Engineering is announcing an Appie И 
Paraliei Interface Card. There are four HO ports with 
handshaking logic. The board has two 6522 versatile 
interface adapters and а 741574 for addressing and 
liming. Each 6522 has two interval mers. This will in- 
leriaca your Apple li to printers, speech synthesizers, 
keyboards, and other John Bell Engineering products 
Inputs. and outputs are ТТІ, and CMOS compatible. 


79- 295 Complete kit $69.95 
79-205 Assembled $79.95 


SOLID STATE SWITCH 


Now you can control the World! Switch lights on and 
off for home sacurity, computer controlled disco tight 
Bhows. Turn your printer on only when needed. Тһе 
Swiich can handle 720 watts (120 VAC 6 AMPS). Из im 
ul 13 ТТІ, compalibie (5У-2МА), isolation 1500VDC. 
circult board is 2" square on the one channel kit 
ris e 2"x B" on the 4 channel unit 


t Channel КИ $9.95 азат. $12.50 
4 Channel КИ $34.95 128m. $44.95 


| Ato D D 10 A CONVERTER 


John Bell Engineering now has available an Analog to 
Digital and Digital 10 Analog Converter Board. Featues 
low cost medium speed (50,000 conversions per 
secondi) for applications such as speech recording and 
music synihesizing. Single power (+5) required. 
Paraitel inpuis and outputs include B data БИз, strobe 
lines, and latches. Analog inputs and oulputs are 
medium impadanca zero to five volt range. 
Prices: 


79-287 Kit $4995 
79-267 Assembled $69 95 


PRODUCTS AVAILABLE FROM: 


JOHN BELL ENGINEERING 
P.O. BOX 338 
DEPT. 4 
REDWOOD CITY, CA 94064 
(415) 367-1137 


M $20. ADD 4% FOR 


At first it appears to be an IBM 
Selectric™ It is! A standard keyboard, 
familiar operation that does such а 
5004 job on day-to-day typing. Look, 
closer. There are extra controls: CON- 
TROL ESCAPE DELETE REPEAT 
ABORT TEST. The full functions of & 
communications terminal. It is! Con- 
nect the cable to your system's 
Н5252С connector and quick as а 
blink you can communicate. Input 
and receive? That’s right. It’s a 
printer, too. And, what a printer! 
Sharp, neat, clear impressions. IBM 


APPLE |! PARALLEL INTERFACE CARD 


ADD 0% SALES TAX аланы AND $7. еее. giten & HANDLING FOR DADERS 
ыс 


JB ENGINEERING 


Circle 196 on inquiry card. 


COMPAS 


microsystems 


There is nothing like a 


DAIM 


A complete disk system for the Rockwell Aim 65. Uses 
the Rockwell Expansion Motherboard. Base price of 
$850 (U.S.) includes controller with software in Eprom, 
disk power supply and one packaged Shugart 54400 
Drive. 


224 SE 16th St. AMES, IA 50010 
P.O. BOX 687 (515) 232-8187 


Selectric™ quality, whether typed by hand or by your computer. Typewriter 
yes, communicator yes, printer yes. АП three beautifully packaged in а 
single machine for $1595. 

Buy one, today, and expand your present system with the flick of a 
switch. In the blink of an aye. 


Western I/O 


Western I/O 7750 E. Redfield Road Scottsdale, Arizona 85260 Area Code (602) 948-3162 
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Di > 
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от 


ICIO MULTIPLE 
7486 > BIT 


ERROR 


Figure 7c: Schematic diagram of the circuit which corrects single-bit errors trapped by the circuit of figure 7b. Multiple-bit errors are 
made known to the processor, but cannot be corrected using this scheme. 


"Everything should be as simple as possible, 


but no simpler” ~ Einstein 


Dr. Doms Journat (Software and systems for small computers) 
Р.Ә. Box E, Dept. H8, Menlo Park, CA 94025 * $15 for 10 issues * Send us your name, address and zip. Weil bill you. 
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TERMINALS 


FROM TRANSNET 


PURCHASE FULL OWNERSHIP AND LEASE PLANS 


PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 


LA36 DECwriter Н.......... т 695 $162 $90 $61 
LA34 DECwriter IV 1,295 124 69 47 
LA120 DECwriter Ill KSR ... 2. 495 239 140 90 
LA180 DECprinter | 2. 095 200 117 75 
VT100 CRT DECscope 182 101 68 
VT132 CRT DECscope 220 122 83 
DT80/1 DATAMEDIA CRT .... 182 101 68 
11745 Portable Terminal .... 153 85 57 
11765 Bubble Memory Terminal 268 148 101 
ТІ810 RO Printer .......... 182 101 68 
TI820 KSR Printer ......... 210 117 79 
162 90 61 
84 47 32 
| QUME Letter Quality KSR . 3,195 306 170 115 
QUME Letter Quality RO .... 2,795 268 149 101 
HAZELTINE 1410 CRT....... 84 47 
HAZELTINE 1500 CRT....... 115 
HAZELTINE 1552 САТ....... 1 '295 124 69 
DataProducts 2230 Printer .. 7,900 757 421 
DATAMATE Mini Floppy ..... 1,750 168 93 
FULL OWNERSHIP AFTER 12 DR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS 
ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS e MODEMS e THERMAL PAPER 
RIBBONS е INTERFACE MODULES e FLOPPY DISK UNITS 


МН DELIVERY e EFFICIENT SERVICE — 
| TRANSNET CORPORATION 
1945 ROUTE 22, UNION, N.J. 07083 
201-688-7800 


TWX 710-985-5485 


INFINITE BASIC 
For MOD | TRS-80™ Tape and Disk Systems 


2.795 
1.8 
2 195 


Extensions to Level Il and Disk BASIC $49.95 
Full MATRIX Functions — 30 BASIC commands!! 
Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 
Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 
œ BUSINESS (Requires Infinite BASIC) $29.95 
20 Business oriented functions including: 
Printer Automatic Pagination with headers and footers! 
Packed Decimal Arithmetic ( + ,-,*,/) 127 digits! 
Binary array searches and hash code generator! 
COMPROC соттапа Processor for Disk Systems $19.95 
Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 
REMODEL + PROLOAD Specity 16, 32, or 48K Memory $34.95 
REnumber any portion or all of BASIC program. MOve any portion 
of program from one location to another. DELete program lines. 
MERGE ail or any portion from tape. Save and verify portion or 
all of combined merged programs to tape. 
GSF (Specify 16, 32, or 48K) $24.95 
18 Machine language routines. includes RACET sorts. 

CHECK, VISA, MIC, C.O.D. 

Calit. Residents add 6% 


Telephone Orders Accepted (714) 637-5016 
TRS-80 15 A REGISTERED TRADEMARK OF TANDY CORPORATION 
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DEALER INQUIRIES INVITED 


WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURGE 
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CONTROL THE WORLD 
THROUGH A EIA RS-232C PORT 


же 


AL! has designed а new conlrot system thal uses a standard serial port іс communicate to over 
1000 output ponts and read a 1000 input poinis Wilh this system you can now control relays, 
hghts, motors, D/A. and sense photo eyes. vollage. switches. A/D. keyboards and a lot more All 
this control over а single RS-232C link! All it takes is a standard AS-292C рогі and one or more ALI 
control modules, per your 1/0 requirement Up то 225 modules can be connected to a single ElA 
RS-232C port. 

The modules consist of an 1/0 CONTROL COMMANDER by ilself or in conjunction with one ol tha 
specific 1/0 interface boards Each 1/0 CONTROL COMMANDER has 8 TTL inputs and 4 TTL owt- 
puls. a all of the circuitry necessary for proper address decoding and communications liming. 
Each CONTROL COMMANDER is аш controlied lor highest accuracy and rehabllity Baud rateis | 
selectable Irom 150 to 9600 baud 

Various peripherals can be plugged into the 1/0 CONTROL COMMANDER to handie specilic 1/0 
functions ASSM KIT 
$149 $129 


FIIIT МЫ. 
е 


E 


МО CONTROL COMMANDER 
® 8 TTL inputs 
© 4 TTL outputs 
* 150 to 9600 Baud 


* Crystal controlled 

RELAY INTERFACE 
4 2A, 120V АС телі outputs 

e 4 5У-120У АС or ОС opto-isolated inputs 
UNIVERSAL ИО, KEYBOARD DISPLAY INTERFACE 

* Up to 16 character display 

* Up to 32 digits display 

• Up to 64 individual Inputs 

* Sense full ASCII keyboard 

e Up to 128 individual outputs 
ALPHA NUMERIC DISPLAY 

* 16 Alpha numeric displays 

» Mates with ШУКО 
THUMBWHEEL SWITCH UNIT 

• 8 Digils BCD inputs 

е 32 Bits TTL input 

* Mates with UVKD 
As you can see from the above description, you can mix and malch modules 10 meet your specific 
requirements All this and more over a single RS-232C link The above 15 only а brief summary o! 
ihe available options 
TO ORDER CALL OR WRITE: 

„ ALINDUSTRIES 
15 Algonquin Trail, Oakland, N.J. 07436 
1201) 337.2030 
(t ‘NJ Residents add 5% sales tax = Dealers Inquiries Invited 


DISK SORT MERGE 'DSM" 
For MOD I and MOD II TRS-80™ 


Now you can sort an 85K diskett 
FAST — іп less than 3 imi = - FAST 


Perfect for your muiti-diskette RANDOM file malling lists, inven- 
tory, etc. Ideal for specialized report generation. Sort, merge or | 
combination. All machine language stand-alone package — 
Efficient and easy to use. No separate key files required! Physical 
records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning. Sorts on one or 
more fields — ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
optional output field deletion, rearrangement, and padding. 
*Sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nominal times based 
on Mod | 48K 4-drive configuration, 64 byte records, and 5 sort keys. 
TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 
(Bytes) (Sec) (Bytes) {Sec} 
16K 33 SORT 340K 1081 
32K 49 SORT 680K 2569 
SORT 85K 173 SORT and 85K SORT + 1757 
SORT 170K 445 MERGE  1275K Merge 


DSM for Mod | (Minimum 32K, 2-drives) $75 On-Disk 

DSM for Mod ПІ (Minimum 64K, 1-drive) $150 On-Disk 

Mod 1 Development Package $100 
Machine Language SUPERZAP, plus Editor/Assembier and | 
Disassembler patches. 

Mod И Generalized Subroutine Facility 'GSF' 550 


SORT 
SORT 


E НАСЕТ computes = 


702 Paimdale, Orange СА 92665 
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SAVE ,2%2%ТР5-80 


Fault Code Error 
The largest family 0000 по error detected 
i i 0001 check bit 
of disk drives from (010 check bit 1 
the largest supplier, 0011 data bit 0 
dri 0100 check bit 2 * 
rives come 0101 data bi 1 
i 0110 ata bit 
complete with 0111 data bit 6 
power supply and 1000 check bit 3 
cabinet 1001 data bit 2 
" 1010 data bit 4 
——— 1011 all data and parity set to logic O 
TF-3 Shugart $4400, 35 track, same as tandy .............. $389 UN —- d jm 
TF-5 МР! B51, 40 track Mx кайа аЙ Ее ааа ООКАТ е + 5389 1 1 10 data bit 2 
TF-70 Micropolis, 77 track with 195K of storage ............ $639 1111 aI — 
TDH-4 Dual sided drive. 35 track .................. ота жср 6499 


Table 6: Look-up table of fault codes used by the 8-bit to 
12-bit encoding scheme. Setting of the check-bit-2 fault code 
(indicated by an asterisk) shows that all data and parity bits 
are set to logic 1. 


Megabyte Hord Disk with 5 tred. 


1 10 | 
— Ih controller ciet. 


5 removable wi 


ied) 
Мах Disk 2: 10 Megabyte ( 
Winchester Technology... scree ee 


- 4 
x) cae Ем. 


жана haters e аја в, 0 


77 tracks of Storage includes new DOS* 


PRINTERS 


Check Bit Data Positions 


DP800 Anadex, 80 column, 412Cps ...................... $950 

VOI COR с ИИ «жаен m mn $1069 

LP730 Centronics 730................. Nr, weis $950 

РО САПКОФЕ5-МАР?.............Г--.-....--.-....-.» qe 

LOT бөткетезШ-1.,.255............>%-4-...-2.... 1 : қ | А 

LP702 Centronics202-2 .......................... $1995 Table 7: The 16-bit encoding scheme uses 5 parity bits that 
SPW-1 Spinwriter-NEC ................. eer oo $2599 enable single-bit error correction. Each parity-check bit per- 


forms its check operation upon the data-bit positions shown 
here. 


NEW! LINE PRINTER 
BASE 2 


Bose 2 Printer 80 1 -y col. grophics 


60 LPM with tractors... Fault Code Error 
00000 no error detected 
х DRIVES FOR ANY MICROCOMPUTER x 00001 error in check bit 4 
Does not include power supply & cabinet. 00010 error in check bit 3 
MOD И DISK DRIVES NOW AVAILABLE 00011 error in data bit 0 
tie ШШ ан. ска воен ок Жыла» 5282 00100 error in check bit 2 
Forge FORGO (dual Nenu). . .. .......................... $399 00101 error іп data bit 1 
Shuga 5 400 Cübull ly -......-.-.....--......-..--..... $286 00110 multiple-bit error 
Алғы. em——— а, $479 00111 error in data bit 3 
coc КИЕ eru nit In d $279 01000 error in check bit 1 
01001 error in data bit 4 
01010 all data and parity set to logic 1 
01011 error in data bit 6 
с 0 FTWA R J 01100 error in data bit 7 
01101 error in data bit 8 
01110 error in data bit 9 
New DOS» with over 200 modifications and ТАМ ы nei] A 0 
$ —— 2 al 10001 error in data bit 11 
ем О пос 10010 error in data bit 12 
AGA Bu > 10011 error іп data bit 13 
а жей "cil 10100 error in data bit 14 | 
Disk Drive Alignment Program 10191 а яис сари e T 
Radix Dota Base Progrom : 
Electric Pencil 10111 multiple-bit error 
ec = enc вокеае а aah oe Pee 7-4 Sr па hee ee фо ото т о: а с 11000 error in data bit 10 
11001 multiple-bit error 
11010 error in data bit 5 
11011 multiple-bit error 
11100 error in data bit 15 
11 ТІ k error 
НКО 1111 multiple-bit error 
INCORPORATED |o 11111 rnultiple-bit error 
Сігсів 329 on inqulry card. Circle 202 on inquiry card. Table 8: Look-up table of fault codes used by the 16-bit to 
AM T Macine 4% ОЕ. Hinon Ама 21-bit encoding scheme. The codes are shown here in order 
anta Ana, enver, rom check bit 00 to bit 04, reversed from the representatio 
(744) 979-9923 (303) 758-7275 fr онаи, паниар раненне 
^See us at NCC, 
booth 69” 
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Q 
= 

= 


ООО--О--ООООО---- сз О О СО О -^ ол ооооооооомто 
ООО-ООО-О-Г-О-ЭОО-ОООО-.-ООО-ООООООО-Аб. 
OOO--O0—O0O0O0O0O00—5o0—o0o0-oOo0-ocooooo—oooocoo 


Address Input 
00000 


00001 
00010 
00011 

00100 
00101 
00110 
00111 

01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 
10011 
10100 
10101 

10110 
10111 

11000 
11001 

11010 
11011 

11100 
11101 

11110 
11111 


———o02o02O0202Ooo0o0oosooooooooooooooouÀ 


OOOOOOOOOO2oOoOoooooooooocooooooooo- 
OOOOOOOOOOOOOOoo-OcOoooooooocoo-o-ooog 
———O—0—0-—-—O0-o000090-—9—o0o0o0o02o0—ocoooogoo2ohb 
OOO]-9000$000] 2] ] 00- л ооооооооооооо е 


Table 9: Truth table which is programmed into a program- 
mable read-only memory for use in the electronic circuit of 


the 16-bit error-checking and correcting system. 


Number 


Table 10: Power supply connections for integrated circuits 


used in electronic logic described in this article. 


“NSN NS SN SSI OOS SIONS NSN NNSA SION SIN SII SI SINS SIS 4 
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VEDIT CPM 


Visual 


Editor 


Now Edit 5 to 10 Times Faster 
in Word Processing, C-Basic, 
Fortran, Assembler and more. 


VEDIT is a customizable 
screen-oriented editor 
which ends tedious editing 
of C-Basic, Word Process- 
ing, Fortran, Assembler and 
other text files. No longer 
will you have to retype long 
lines, and cumbersome 
commands and editing 
errors become a thing of 
the past. You simply move 
the cursor to any place in 
the file and make necessary 
changes by typing new text 
or hitting a function key. 
VEDIT provides a full array 
of easy to use cursor move- 
ments, including zip to the 
end of line. Function keys 
allow for character deletion, 
line deletion, and lines to 
be concatinated or split. 
For full flexibility, the 
normal set of E 

commands is included, plus 
macros with imbedded 
visual mode and text move. 


Special Features: Included 
is a setup program which 


allows you to customize 
VEDIT to your screen char- 
acteristics and keyboard 
layout. You decide which 
key or control code to use 
for each cursor movement 
or visual function. Tab key 
allows insertion of tab char- 
acter or spaces to settable 
tab positions. Lines longer 
than the screen are elo- 
uently handled by writing 
them on multiple screen 
lines and indicating in the 
first reserved column those 
that are continuation lines. 
Continuation lines are auto- 
matically created as 
necessary while you type. 
Sophisticated disk buffer- 
ing can do automatic 
READ and WHITE com- 
mands for files larger than 
the available main memory 
space. Good program doc- 
umentation is encouraged 
because now all editing 
becomes natural and easy. 


Availability: VEDIT is available immediately for CP/M 
Systems with any memory mapped displays, including the 
VDM, SSM or Matrox boards, or Piiceon 1/О mapped dis- 
play board. Please call or write on availability for VDM 
8024 (May), smart CRT terminals, Sorcerer (May) and the 


TRS-80 (June). 


Ordering: Specify memory ог ИО mapped, 8080/280 or 
Z80 code versions. All packages include 8" disk, VEDITS 
(all features of VEDIT except regular ED-like commands), 
customization program and documentation on disk. 


Standard Package: Disk with VEDIT & manual .......$100 
Deluxe Package: Ail versions of VEDIT & manual .... $130 
Budget Package: VEDITS oniy, no manual ............ $75 
ЩИТ. conatus pe ЕЗ; абв к Flo screens ‚$15 


5% discount for money orders, certified checks. Mich- 
igan residents ad 4% sales tax. Visa and Master Charge 


welcomed. 


Dealer Inquiries Invited 


"CP/M із в Iredemark ої Digha! Research Corp. 
* TRS-80 |в a trademark of Tandy Carporalion. 


CompuView 
Products Inc. 


1531 JONES DRIVE & ANN ARBOR, MICHIGAN 48105 
CALL ANYTIME: (313) 996-1299 
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AVAILABLE 
WITHOUT 
PRESCRIPTION! 
THE ONLY 
SYSTEM OF ITS 
KIND YOUR 
MICROCOMPUTER 
WILL EVER 
NEED! 


GLOBAL 
DATABASE 
MANAGEMENT 
SYSTEM 


for 
PROGRAMMERS, ACCOUNTANTS, BOOK- 
KEEPERS, DOCTORS, LAWYERS, PUB- 
LISHERS, SCIENTISTS, MANUFAC- 
TURERS, WHOLESALERS, RETAILERS, 
MANAGERS, LANDLORDS, REAL ESTATE 
AGENTS, TEACHERS, STUDENTS. ETC. 


Extremely comprehensive, versatile 
user-oriented management system for 
database creation and list main- 
tenance. Runs under CP/M* and 
CBASIC2** on a microcomputer 
system in only 40K RAM. 


Completely user-defined file structure 
with sequential, random and linked file 
maintenance; user-defined number of 
fields; data transfer between records; 
automatic high speed search 
algorithms with global search func- 
tion; built-in ISAM; fast sort/merge 
utility; record selectable output can be 
formatted (with/without headings, col- 
umn titles, totals, etc.) and printed on 
various forms (labels, envelopes, 
preprinted forms, etc.); links to CP/M 
commands or programs with 
automatic return to Global; provides 
status reports on diskette, data file and 
hardware environment; disk used as 
extended memory. 


Supplied on standard 8" IBM disk (inquire about 
other farmats}, complete with BASIC subroutine 


library in source code, with 
comprehensive manual. 52095 
MANUAL ONLY...$25 
Shipping $2.00 
Add | 1.00 
' Trademark о! 
Software Systems 


C.O.D. 
DEALER INQUIRIES INVITED 


Sales Тах 
LOBAL 


"Trademark ot 
Digital Research 
where applicable 


ARAMETERS 


1505 Ocean Ave., Brooklyn, N.Y. 11230 
212/252-5002 - 
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Figure Ва; Schematic diagram of the circuit to encode 16-bit data into 21-bit words con- 


taining 5 parity bits. 
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DECwriter" GRAPHICS 


SEA „= 12 


же». 


When: энсоо шеу aetema d ees же 


Graphics II™ converts your 
DECwriter* to a plotter... 
. .. and a whole lot more!! 


e Vector graphics (automatic 
line generator) 

e 1320 x 792 dots per page 

e Bi-directional line feed 

ә Multiple character sets 
(includes APL) 

е Variable character styles 

е Multiple interfaces 
including RS232 


e Communicate up to 
1200 BAUD 

ә 1000 character butter 
with x-on/x-otf 

e Easy to install & plug 
compatible 

e No mechanical changes 
required 

e Raster graphics option 

е Prints at 40 Characters/ e Software option 
second e Time share compatibility 


Graphics ІІ tor the DECwriter 11 does everything 
your old DECwriter did . . . and a whole lot тоге! 


Call or write today for more information 


SELANAR Corporation (408) 727-2811 
2403 De La Cruz Blvd. Santa Clara, CA 95050 
DECwrlter ів a ragistered trademark of Digital Equipment Corporation 


Call now for a quotation 


U.S. ROBOTICS, 
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е L ESSE 


SOFTWARE 


FOR MECHANICAL ENGINEERS 


* PIPE FLEXIBILITY PROGRAM: $5000.00T with sophisticaled praprocessor. 


* NEMA/API 617 REPORT PROGRAM: $1500.00", f steam turbines, 
centrifugal compressors allowable reactions 


» PUMP-API 610 REPORT PROGRAM: $1500.00".+ pump посів allowable 
reactions 


* PIPE REINFORCEMENT PAD PROGRAM: $2000.00t capacity for multiple 
combinations of pressures and temperatures. 


* МТО CONTROL PROGRAM: $6000.00t material takeot and control for pipe, 
valves, fittings tor € and C companies. 


е THIN WALL EXPANSION JOINT PROGRAM: 52500,00" 


ә WELDING RESEARCH COUNCIL, BULLETIN 107 PROGRAM:$1000.007 t 
curves not included. 


» HELICAL SPRING COIL PROGRAM: $1000.00* 


¢ QUOTATION PRICING PROGRAM: $5000.00" develops pricing dala far 
айыр setling items containing many types and sizes, and prapairs final 
quotation. 


NOTE: All programs are in standard Fortran 4 
tFor Univac 1108. All documentation $20.00. 
‘For microcomputers. 


SUPPORT ані & PRODUCTS, INC. 
P. O. Box 3579 

o Tenes 77035 

(713) 988-6022. Telex 75-2306 


Connect your TRS-80, 
Apple or ANY other 


INC. 


(312) 733-0497 


The 550 BANTAM 


from Perkin-Elmer 


1035 W. LAKE ST. 
CHICAGO, ILL. 60607 


LA34 PENRIL 300/1200 
DECwriter IV MODEM 


сотршег lo the phone 
lines with the... 


USR-330 
Originate/ 


Auto-Answer 
Modem 


v^... $799 a 
Tabs 0-300 or 1200 baud | 5339 


Bell 212A & 103/113 
compatible 


Originate/Auto-Answer 


e 132 columns 
10, 12. 13.2. 16.5 
characters/inch 1 year warranty 
2. 3. 4.5. 8 оғ 12 ines/inch Stand alone 
Optional tractor feed RS232 
110 or 300 baud Full duplex over voice 
RS232C/ASCII grade phone lines 
Friction feed/up lo 15" FCC certified for direct 
wide paper connection to phone lines 
9х7 dot matrix. impact via RJ11C voice jack 
printing (standard extension 
Upper/lower case phone jack) 


FCC certified for direct 
connection to phone lines via 
standard extension phone 
jack 


All the features of the 
Нагейіле 1400 & 
LSI ADM-3A plus 


Upper/Lower Case 

7x10 Character Matrix 
White or Black Characters 
Transparent Mode 
Addressable Cursor 

Tab Function 
Backspace Key 
Shifllock Key 

Print Key 

Integrated Numeric Pad 
Editing Functions 
Extremely Compact: 

15" W x 19" D x 14" H 
Silent fan-free operation 


0-300 Baud 

Bell 103/113 compatible 
Stand Alone 

RS232 

1 Year Warranty 

Crystal Controlled 

State of the Art LSI circuitry 
5 slage active fillers 


USR-310 Originate 
Acoustic Coupler 


Teletype 
Model 43 KSR 
$1049 


110 or 300 baud 
RS232C/ASCII 

Pin feed/B'." Н x 11" W 
paper i5 perfect for filing 
and copying 


=== = — | 


ә 132 columns 

* Upper/lower case. true 
descenders 

е Dot matrix, Àmpaci printing 


All products 
in stock! 
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Figure 8b: Schematic diagram of the circuit which traps errors from the encoded 16-bit data. Five error-detectin 


error-correcting circuit of figure 8c. 
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INTERFACES MULTI TERMINALS, COMPUTERS, 


PRINTERS, MODEMS, ETC. 

2, 4, OR 6 CHANNELS; 2 OPTIONAL RTC'S 
SELECTABLE І/0 ADDRESS 

PROGRAMMABLE SYNC. CHARACTERS 

SYNC AND ASYNC 

HAROWARE ERROR CHECKING (CRC-15, CCITT) 


COMPLIES WITH: EIA RS-232C STANDARD; IEEE 
PROPOSED S-100 BUS STANDARD 


FULL 6-PORT CONFIGURATION (ASSEMBLED AND 
TESTED! $895.00 


For information, contact: Dianne Polk (703) 893-4330 x 100 


ijt Inco, Inc. 
7916 Westpark Drive 71 McLean, Virginia 22102 


BUSINESS & PROFESSIONAL SOFTWARE 
FOR APPLE || 


[ ]HOME FINANCE PAK |: Complete package $49.95 


[Г] aunctT The heart пі а comprehenvve home fmaute sysiem. Alaya user ta dela» up in JÈ budget 
Arma Асіміі rupene apui can be by brybnetd oi by antamate reading о! CHECKBOONX И les Coste arr 
атома, voted sad compared with budget BUDGET produces both manthiy actual /hudgpat/verinnce 
port and & eri 18 date by month О бтріру пі »apetrri бү uS 

" ee ‘ 


[]CHFCKBDQK 11 Tha eatewave реет beeps complrw records of each сінсі/іерезі Unique chach 
Katey түлікті айн uset (0 cet up Common check purpose end терй categorers Пром entry you инесі 
trom tha pie-delined menue 10 menimise keying іп a 101 af dete Unique nomes can eke he төте tor eom 
phissewu Tha system produces sapré stiris to check (нез. Chech register deploy incomarsir vue opt 
down эсгер tertem fer the ultimele іл Кафу. 40 coloma printout of check туын Up te 100 
chechs per month тағар Files зсец А» hy BUDGET propan eeiam: $14.95 


[ ]SAVIMUS — Aliews ғын to herp kath of drpevts/withdremels lor up 10 10 мт accounts Compheu 
ita da hawt via ісітеп ot 60 column print, . | Mil 


| ]REREBIT CARD — Keep conttol of your cards wrth thet grogeam Оташе, chores amid displays parchews, 
payments and өтесе charges Sciesn ar 40 colum priate: displey, Upto 10 wpisie tarie . . $14%% 


EJ THE UNIVERSAL COMPUTING MACHINE: $39.95 

А wi propia mable camguting synem straciieed around s 1S tow by 20 tolum rabie. Шуу delos row 
and column tiam and equations forming a emque computing methine Tahle pement сіп һе multiplied, 
dreded, ubtracted H added la any athes element User can define repeated tencteom tamman їо a ow ph 
сти greatly umphiymg table siup Новой of unique competing machinrs can bx delineg, шич, stored 
and ініні, work ar verthoud old data, hc tater use Excelent for sofas forecasts, vegeneering беда analys 
budgeth, mreniasy інің ип ите, producteon рішытта, propri cost extmates dimt lor any 
plowing, Әлзіүтін oF ttgortung problems the: con һе «омей wath à tabte Ungur сығым самима allow yeu 
to meve ig any serment, change тїз valur and «smmedétily we the асг on other ішін үйме Eme tabe 
can be prated hy machine pages (user delmed 2 5 columns) ер а 40 column printer, Fismiarm youi com 
puirt reta s UNIVERSAL COMPUTING MACHINE. 


OLOR CALENDAR:  HIRES cole араку display of your реперы comi — Autamatic 
multipli» entry of vepeisieve eventi Пелем al a glance important бепн, крремітепік, snnrvercarme, burih 
dayr mhon блім, ete пэн os 5 уға репой. Grophec calendare marks dates Peter pad мінін Ирину в 
шиштагу report by honth of your bull text бесін each Фу acte rem ot event. Ше! lor мувла vaith 
я bory calender wens — m", N $14 95 
[ JMICROACCOUNTANT: The мра сүнеті fer che unsi) coh шилти Bud ап clare T- 

тавь лий double өшігу Gookherpeng, dmt естеу pregtem (кн sad praducer repart 08 мсп 
helsncri, gammal lige popra, nrvrnus ond тирии, or 40 columna prater reperti Handle up to 
SÜN wornal entrar per реітоб. up to 100 сиеті Program arstruthons mtlode à негі primer e Financial 


м. ль на Ў жене $49.85 
( ITHE MATHEMATICIAN: Complete package $39.95 


[]C 


[ ]MATRIX А ріні рагу» шїштү program бәт Competing the determenant mr tmearse af а matria, m 
well at tha йш ty да М Oem wt gl lenges squetiens к 51195 
ГІМ ОТТЕ 20. Ten dimra plottiag uf say funcuan , à ` $8 45 


[]PLOTTER JD Тасы йпшмытмишї чагы piurung of amy таги fonction, vung Apple 11 
HERES he en le. b 514.95 


[ Imücys А general papot proguun 19 аточ сату finding ihe salibiom to any пот аем ARUNAN. 
Use даайы тајетрешора ., , нш. в әтір «в ИЕ ...... -S1435 
SEND FDA FAFE CATALOG АЯ programe rut un 32K. Apple tl mih Dir amd Армен AOM Ead, аи & ВК mth 
өн RUM Cad Deriled ечи Сга іні-ішігі woth pach pwogram Сайт reudenti add ВЧ sales tak Sead check 
m omae nidri te 


SPECTRUM SOFTWARE 


P.O. BOX 2094 SUNNYVALE CALIFORNIA 94087 
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working with digital systems. Carry it 
anywhere in a pocket, valise or toolkit to enter 
and retrieve data. run diagnostics, change 


Look at its facilities: 


@Transmits 128 
ASCII codes 
" Can display last 30 
characters received 
G Displays full 
64-character ASCII 
set on clear 16- 
segment LEDs 
@25-line RS232/c 
compatible interface 
e Single 5V supply 
required at 400тА 
typical 
110 ог 300 baud 
transmission selectable 
ФРащу codes, stop bits 
settable to your standard 
k GO Obeys bell, cursor and 
"р 


data format control codes 
hone or write us for more details now: 


r GR ELECTRONICS , 
- 1640 Fifth Street 
“м 1 
< Santa Monica, CA 90401. H ө 
‚ № Telephone: (213) 395-4774. 
a` ^ Telex: 65-2337 (BT Smedley SNM). ф 


FOR SERIOUS USERS 


OF 8080, 8085, OR Z80 COMPUTERS 


PRINTER WIZARD — Now add powerful capabilities to 
your printer. Free your computer for use while 
simultaneously printing backlogged output on a first-in- 
first-out basis. Transparent operation without noticable 
slowing of the computer. Allows continuous computer and 
printer operation on programs having sporadic output. Will 
backlog up to 100 pages when used with a disk system. 
Adds optional automatic paging with numbers, adjustabie 
wl ч 4 sides, indented overflow lines. Occupies less 
than 2! қ 


EX80M103 
EX80M103D 


$45.00 
Documentation only $ 7.50 

DISASSEMBLER — Disassemble machine code into stan- 
dard source language. Modify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included). Disassembles any 8080, 8085, or 780 code, in- 
cluding embedded data blocks and “‘trick’’ codes. 
Generates symbol and label tables. 


EX80M217 575.00 
EX80M217D $12.50 


ALL ЕХСОМ products are fully supported and warranted indefinitely against 
original defecis. Available on single or double density NORTHSTAR 5%" 
ааа, 300 or 1200 baud cassettes (specify). Washington residents add 

; tax. 


Documentation only 


EXCOM 


Р.О. Box 1802 Bellevue, Washington 98009 U.S.A. 
Telephone (206) 641-6577 
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the electric pencil II^ 


is now available 
for the TRS-80 Model П* Computer 


Standard Printer Version $275 
SERIAL DIABLO, QUME and NEC Printer versions $300 


Features The Electric Pencil Il а Character Onented Word 

* CP M COMPATIBLE ONLY Processing System This means thot text is entered да л 

a Supporti fuut dish ни sring ol continuous characters and n manipulated as 

* Dame рони Тотал such This allows the user enormous freedom and case іп 


the movement and handling of text Since line endings 
are never delineated. ату number of characters, wordy, 
lines ot paragraph may be inserted (т deleted anywhere 


» МАГУ and NEC pruues packages 
* Мой column imamna in one роза 


l'as «t а. ате scrolling үл the text. The entirety of the text shifts and opens up or 
Весенний maltispewd осуд commis Closes as needed in full view of the user The typing of 
© Sedbityyunm. wath print vidue woreboard carribge ишп or word hyplumnations is not required 


e Automate word and есин number rally 
+ Full mangia conn 

е End ро» сого) 

” ert pie мы commenting 

* Lane ard pasegraph иістік 


since lines of text arw formated ошотанғай; 

As text ің typed and the und of the line is reached. а 
partially completed word is shifted to the beginning of the 
following ine Whenvvur text is inserted of deleted 


> Сепил existing text 15 pushed down or pulled up іп а wrap 

е Оуена 4 7. around fashion Everything appear an the video display 

e Bald lacs s as «t occurs, which eltminalin guesswork Toxt may be 
ANM reviewed at will by vatlable speed scrolkng both in the 


єй) ыт — forward and reverse direcnon. By using 


\ the search ot. search азы] replace functions. 
MY any sring of сһагастеть may be located 
, 4 | LOE and/or replaced with any other string 02) 
^" ELECTRIC 


Hf. characters as desired 
za ы `>рЕМ@.. Lid 


4 - ^ ТИБО а 4 аранға? mper! of ба Бека е Тану Core 


Demand a demo from your dealer! 


MICHAEL 5HRATER SOFTWARE, INC. 
1133 Los Roo'm Са 
Pam ыш nm CA 9222 
1? 4341 322 1400 


SATELLITE 
AC 


The CDL Network Operating System in your computers will 
give you: 


SAVINGS One disk and printer can beshared among 
any number of satellite computers. Hard and floppy disk 
versions are available. 


POWER Аи satellites have а full CPM environment. 
You can access the largest collection of software available 
for microcomputers. 


FLEXIBILITY The network software can be adapted 
to your input/output hardware. It even adapts automa- 
tically to available RAM. 

Тһе CDL Networking Operating System Is а quality soft- 


ware product with excellent documentation backed by 
extensive testing. 


CD 
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Write for information. 


CAMBRIDGE DEVELOPMENT LAB 
44 Brattle Street Cambridge, MA 02138 
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NO FRILLS! NO GIMMICKS! JUST GREAT 


DISCOUNTS 
MAIL ORDER ONLY 


HAZELTINE 
1400 5 549.00 
1410 750.00 
1420 795.00 
1309 879.00 ret Da 
1500 (Ки! 850.00 

Mod 1 Edit 1295.00 912 
CENTRONICS Special 920 

700-2 1095.00 | OKIDATA 
Micro Printer 325.00 SL 160 


CP110 
1075.00 | САОМЕМСО 


| DIGITAL SYSTEMS 
Computer 
Doubie Density 


54345.00 
2633.00 


775 00 
850.00 


2395.00 
945.00 


NORTH STAR 
Horizon | assembled 
kit 
Horizon 11 assembled 


kit 
ХҮМЕС 
HY-01000 Daisy 
Printer 
INTERTEC 
Superbrain 


22%5.00 
2595.00 


System! 5100001 5940.00 


TEXAS INSTRUMENTS 
810 Printer 
ATARI 800 


Optima Cabinets 
(New) 

5^ Scotch Diskette 

8” Scotch Diskette 


Most Пет» in stock for immediate delivery. Factory-fresh, sealed cartons. 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northern Bivd., Fiushing, New York 11354, 212/465-6609 


N.Y.S. residents add appropriale Sales Tax. Shipping ҒОВ N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit, 


THE ESSENCE 
of output quality | 


€ Any ІВМ SELECTRIC?can be con- 
verted to produce high quality out- 
put at an affordable price! 


Ө Interfaces directly to S100, Parallel, 
RS-232 or IEEE-488. 


€ Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 


€ Why be printer bound! Prices from 


Backspace and Tab 


Available NOW! 
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$496 to $675. 


Escon Products, Inc. 
171 Mayhew Way, Suite 204 
Pleasant Hill, Ca., 94523 

|415) 935-4590 


BYTE May 1980 


1595.00 
795.00 
ADDS Ragen! 25 CALL 


99.95 
Box/ 34.95 
Box/ 39.95 
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Text continued from page 262: cess. Details of this hardware will de- plished by interpreting the fault code 
parallel-to-serial conversion during а pend upon the actual data-transfer generated by the error-detection 
write operation, and a serial-to- logic present in existing systems, logic. This interpretation is done by 
parallel conversion during a read pro- Locating single errors is accom- use of an 8-bit by 32-word program- 


ча шы дылын. „ннн шшр. ұлтын» жа 


mable read-only memory 
(8223/7488) which produces a binary 
output corresponding to the error-bit 
position in the data word. Error cor- 
rection is achieved by loading the 
есере 0 7 binary pointer into а 4-to-16 line 
CORRECTED DATA demultiplexer that flags the proper bit 
line and corrects the fault with an 
exclusive-OR inversion. (See figure 
10.) With an 8-bit system, the incon- 
venience of programming the read- 
only memory may be avoided by 
loading the fault code directly into 
the demultiplexer and then "picking 
off" the corresponding output. 


BUS INTERFACE 


CORRECTING 
LOGIC 


PARITY 


FAULT CODE 
GENERATOR -— 


TRAP LOGIC 


Treatment of Multiple Errors 
Although single-bit errors are far 
more common, multiple failures 
within one data word can and do ap- 
pear. For all intents and purposes, 
these are uncorrectable— particularly 
in longer data words. Prohibitively 
extensive logic would be required to 


DATA * PARITY DATA + PARITY 


MASS STORAGE | 


Figure 9: Block diagram of data flow through the error-checking and correcting locate multiple-fault bits; therefore, 
system. The extra parity bits are never seen by the processor, and make the system these errors are simply trapped to 
transparent from the point of view of the system bus. cause a processor interrupt. The 


BUILD YOUR COMPUTER BREADBOARDS 
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& INTERFACES FASTER AND EASIER 
WITH NEV VECTOR PLUGBORDS 
EASY TO USE! COST EFFECTIVE! CLEAN HOLES! 
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4610 Series - For STD- 

a BUS-WW, solderable and 

а unpatterned models 

4608 Series - For Intel/ 

National SBC/BLC 80-WW/ 

| solderable, or unpatterned 

Bi — өз | ын шылы Me 8804 Series - For 5100 - 
ЖЕ ШИШИШИ И ТҮГҮ шш Ea CEPEPUERPRSRRPPBEDPPRE 5 models available 

н чый. РОР8-11, Heath H-11 


id 4609 - For Apple Il, 
SuperKim, Pet Commo- 
dore with Expandamem 
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E e MÀ ИМ ДАН айты; us "gr 4 "т ашап ШЕРИН. еш 4350 - For TI 980 Сот- 


Veco: &teattonie Company son 


12460 Gladstone Ave., Sylmar, СА 91342 (213) 365-9661 TWX (910) 496-1539 
Available through Distributors or Factory Direct if not available tocally. 74801 
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TOLL FREE ORDERING 


CP/M SOFTWARE 


Word Processing For CP/M 
ГЕТГ Темггеттатее.................................Ғб 


Use FMT and your text editor to convert your CP/M system to а 
powerful word processor. FMT features include aulomatic page 
headings and footings, page numbering, centering, underscoring, 
externa! file merging, and in-line console input. FMT works with any 
video, CRT, or hardcopy terminal and printer combination. Added 
capabilities for daisy-wheel priniers: superscripting, subscripting, and 
half-line spacing. 


Run Cromemco Software Under CP/M 
ADAPT Software Interface Pee apte oM vagis. MANO 
Now you can get Cromemco software to run on your CP/M system. 
ADAPT interfaces those powerful Cromemco packages (except for Multi- 
User BASIC} to any 2-80 based CP/M system without patching, ADAPT 

works without changes for any memory size. 


Fast RATFOR 
RATFOR [RATional ЕОН!ғап)............. —— MÀ] 
RATFOR leis you write structured code that translates to Microsoft or 
Cromemco FORTRAN. TSW's RATFOR (RATional FORtran! 
precompiler runs at more than 1000 statements per minute, 
Documentation includes “Software Tools" book by Kernighan and 
Plauger. (ADAPT and RATFOR packages combined $125] 


These Fine 
V—"  Products'and More 


NORTHSTAR ASM KIT TERMINAL 
HAZ-1-16K-D . 1275. SOROC 0:120 
HAZ-1-32K-D . 1580. HAZELTINE 1400 
HRZ-2-32K-D . 1900. HAZELTINE 1500 
HRZ-1:32K-Q . 1750. HAZELTINE 1510 
HAZ-2:32K-0 . 2230. TELEVIDEO912 
RAM-16K TELEVIDEO 920 


RAM-32K : . PRINTERS 
à; BASE-2 
MOS A.D Иа 
МО5-А.О і А CENTRONICS-799 
EXTRA DRIVE-D — "e о 
EXTRA DRIVE-Q — 525. 
HARDDISCSYSTEM CALL SOFTWARE-—DISCS—MISC 
Most NorthStar computers come AUTOSCRIBE 
standard with real wood cover, 2 VERBATUM DISCS (10) 
gerlal ports, 1 parallel pori, real 5FOOTRS-232 CABLE 


time clock, disc operating system TE 
and NorthStar basic. ОРООТ А5-232 CABLE 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
THE SOFTWARE WORKS 
8369 Vickers 

San Diego, CA 92111 


|714) 569-1721 


А. E. |. 
4341 W. Commonwealth Ave Suite D 
Fullerton, Calif. 92633 
(714) 739-4701 (800) 854-6003 


VISA and MasicrCharge accepted. 
+ CP/M n а падет of Dial Reirsith 


| APPLE * CENTRONICS е TEXAS INSTRUMENTS 
C =. Fa © 5 HORIZON * VECTOR GRAPHIC » CROMENCO 
а T: atone • b" 2 x POLIS «SOROC 
CP/M CP/M 7 @ 
PET o DIABLO Á 


Bargon ік CP/M ! 6 Book алмайым and M COM Fite, Ale incladed. - | tf 
acento * HEATH е D 
This modified levra i bed te disk for tontingation wi a latar thea, The ЭГ 
ыша a i els tod and Ta consa ран DEC е РЕТ“ 
—— n choaging sides ог оны during à реве, at beth 
move Terminal поп арас beard pesitioe дінді гил orient tha еб heard xa thei 


Hise gas eutometically 
the атта piacon аға siwaya toward him fer asas Gant Tee hat 15 moves ara constustiy yet with the baard 
position. 
This program Is written іп 280 Assembler and доев not require өтү intarpretere. Auns In 
эп little өз а 20K СРЛМ System. 
M this ior any $24.49] 


Симет Gra Interface, 2 x 3 call memory ma nio, ны ва Vector FW 11 e: IMBAS VIO ond athare. 
Displays baard and pieces in chess graphics foc во spool беріс of the pozo. 


Daly $39.44 Complete with all other abore features. 
Specify disk type and format. 


каш S000, romance е. WE'VE GOT YOU COVERED! 


Sand book wed s bisak dish and postage. 
сый и ре — Cover Craft Dust Covers protect your hard- 
: ware and your investment. Save mainte- 


Md 60.00 mod we provide the dabora. nance, downtime and look great. Our Dust 
ша a —t — фине ae me - Кере о! sizes oa cus- 
ALSO: озоде Infosoft 108 Version 2.0. INN СРМ. COGS". 5005» Compalakle Dish om designed to fit a particular model of termi- 
ШИН аып айты the emai m —— алыр ізі nal, CPU, Line Printer, Floppy Disk. They're а 
Standard Features Include: proven way fo help eliminate dust ond dirt 
gy ———— ——— "—————" accumulation, improve system reliability and 
a às № save many times the cost in reduced mainte- 
& tahenced synem function сайа | nance and downtime. What's more, your 
[ia е | satisfaction is 100% guaranteed. 
), Сері толың fer sovica seers on erpariencod gregremaars 
Fut on ond ts CP Ad hardware apocific limitations at lest nad save money at the name time with this persenslired IOE Cover Craft Dust Covers are available from 
—— your local computer retailer 
ua ЭВ онн Configuracion. Be karvu боа of standard configurativen] somine) charga ін exten UO and or contact Cover Craft. 
Infosoft 105 Version 3.0 Can you atford to wait any longer? 


Fat hard е with prevad dphamu directory тестлеу and тотығу задран. Sas аен ad in ЕТТЕ. 


B г. f "COVER CRAFT 


(806) 682-8687 Р.О. Box 555, Amherst, NH 03031 
*TM Digits Rasaerth, Crümemco, 50 Systems Telephone (6038846811 
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loader program can either abort the 
data transfer immediately, initiate a 
second read attempt from the last 
record, or display an error message 
on the computer terminal prompting 
direct operator intervention. 


FAULT 
CODE 
INPUT 


Theoretical Advances 

Ав reviewed by Peterson and 
Weldon, the Hamming algorithm 
falls in the category of cyclic 
codes. (See reference 3.) In cyclic 
codes, executing a one-unit right-shift 


ETE SEN 


Figure 10: Detail of the error-correcting logic. Error correction is achieved by loading 
a binary pointer into a 4-to-16 line demultiplexer that flags the proper bit line and 
corrects the fault with an exclusive-OR inversion. Eight-bit systems may load the fault 
code directly into the demultiplexer and avoid the use of a read-only memory. 


PASCAL/M" 


A CP/M* COMPATIBLE PRODUCT 


PASCAL/M Is an implementa- 
Hon of the Standard Pascal 
programming language de- 
sloned by Niklaus Wirth. 


PASCAL/M does all Input/output and file manipulation via calis to 
CP/M. The file interface intrinsics were chosen to promote Pascal 
program transportability and to provide a bridge between CP/M 
and the Standard Pascal language definition. In selecting and 
defining extensions to PASCAL/M, heavy weight was given to com- 
patibility with other existing Pascal implementations. Over 45 ex- 
tensions to Standard Pascal support: 


* Console Cursor Controls 
е Type String 

e Untyped files 

е Runtime debug support 


• Segment procedures 
ғ Random access files 
* Otherwise clause on 


Case statement 


PASCAL/M provides single precision floating point (Type Real), Both integer 
(6 bif) and long integer (32 bit, 9 digit) arithmetic are supported. An op- 
tional version will support the 951A math chip. COMING SOON: 


PASCAL/M FOR THE 8086/88. 


AVAILABLE VERSIONS 
CP/M Туре CPU Type Disk Size 
14 8080/55 8: 
8 


MP/M* 11 8080/85 
MP/M 1.1 280 


TRS Мот 480 


276 Мау 1980 © BYTE Publications Inc 


4125” 


PASCAL/M requires 56K RAM and one 
floppy disk. The cost is ЖӘ, Fo: 
manual only - 385. Add $10 outside the 
USA. VISAMC — "S {0 


PASCAL/M 15 a kadematk of Sorcim 
«СРМ & МРМ are trademarks сі Digilal Research 


2870 Cherry Lane 


Digital Walnut Creek, CA 94596 
Marketing (415) 938-2880 Ж 
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operation on any symbol in the com- 
plete code set will produce a binary 
bit pattern identical to that of one of 
the other members of the code set. 
Since Hamming's initial publication, 
an extensive array of cyclic codes has 
been derived. Perhaps the best known 
are the Bose-Chaudhuri- 
Hocquenghem (BCH) codes, which 
are related to the Hamming 
algorithm. 

The BCH codes actually represent a 
generalized expansion that is par- 
ticularly suited to coping with 
multiple-bit errors. None of these 
newer solutions offer major advan- 
tage over the basic Hamming check 
when correcting an 8-bit data word. 
Several mathematical difficulties are 
encountered when attempting to 
derive more effective encoding pro- 
cedures. Not only is word length 
relatively short in these systems, but 
it can be shown that code redundancy 
overhead can be minimized to a 
tolerable level in only a small number 
of cases. 

The alternative method, which is 
not unreasonable, would be to en- 
code and decode entire data blocks, 
as opposed to individual data words. 
This would take advantage of the in- 
creased coding efficiency found for 
the longer codes, but would probably 
require a software implementation to 
minimize hardware design and ex- 
pense. Such an approach would cer- 
tainly increase system reliability, but 
it would defeat the purpose of in- 
creasing the speed and efficiency of 
data transfer to and from mass 
storage, since the processor would 
spend considerable time encoding and 
decoding the parity and data blocks 
before and after each data transfer. i 
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GENERAL LEDGER 
PAYROLL 
ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
developed by OSBORNE & ASSOCIATES and rapidly becom- 
ing a standard. Our service is support. We will send you 
these programs with the proper ИО and CAT specific 
subroutines for your hardware configuration. Get back to 
business and leave the programming to us. Include hard- 
ware description with order. 

е Accounts Receivabie and Payable 

е Payroll (Californla) 

* Non California state tax calculations 

(please inquire) 

* General Ledger 

е Multiple profit center option for G/L 

* Manuals (each) 

All programs in CBASIC under CP/M (inciudes source) 
UTILITIES 


» DOS MOVER for NORTH STAR. Moves DOS and BASIC 
anywhere you want it. (l.e., from 2A00 to 0000) 
а ALS-B MOVER on North Star Disk 


Synergetic Computer Products 
508 University Ava * Palo Alto, СА 94301 


(415) 328-5391 


Visa * Mastercharge * COD * Certified Check 
СРІМ is a trademark of Digital Research 


_ Unioci the 
ENGINEERING POWER 
the e Microcomputer 


Engineering Software for TRS-80 Mods I & II 


e АГ Cond. Com. Cooling/Heating Load 
«Residential Cooling/Heating Load 
• Hardy Cross Water Network Analysis 
«Word Processing for Spec Writing ge 
«Lighting Design — , Energy Invest. > 
eAir Duct Design aa Py ( , 
«Accounting • Hydraulic eFire Sprinkler 
e Surveying Pipe Design System Design 
„ Solar F-Chart «Electrical Fault e Life Cycle 

& Econ. Analysis Current (June) Cost Analysis 


Selected programs also available for other microcomputers 
Please tell me more about your engineering programs. 
Name 
Company 
Address 
City 
| am interested in 


| м. Г — McClintock Corp. 
| | Р.О. Вох 430980 
| Miami, FL 33143 
PROGRAMS % 
| formerly Scot-ware (305) 666-1300 
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S.C. Digital Proudly Introducing 
MRHSELEOT Model 16KUS 


Ti "nib ji 
Ex ГТ” 
16K Static Memory (Ram) with 


Universal Bank Select 


Introductory Price: $255 
with 250 nsec memory chips 


Assembled, Tested, and Guaranteed. 


Featuring: 

S-100 Compatible - Meets IEEE-S100 standard. 

Fully Static - 4045 or 2114, No OMA restrictions. 

Addressing - Dip switch addressing in 16K blocks. 

Bank Select - Portand bits dip switch selectable. Compati- 
ble with Alph Micro, Cromemco, Marinchips, North 
Star, etc. 

Phantom - Built in memory disable via Phantom line. 

Quality - Fully socketed, silk legend, solder masks, gold 
contacts. 

Orders - МС. Visa or COD ($4 handling charges for COD) or 
Personal check. Shipping from stocks to 2 weeks. 
Ilinois residents add 5.25% sales tax. 


Ju Р.О. Box 906 | Phone: 
S.C. Digital Aurora, 11. 60507 (312) 897-7749 


CATCH THE 
S-100INC. | ОП 
BUS! = 


SPECIAL 
CASH 
PRICE 


SSM CB-2 2-80 CPU Kit i 179.00 
SSM VB-3 80x24 Video Boardkit 375.00 320.00 


Dynabyte MCS 1625 16K Static 
RAM 250 NS A&T 555.00 349.00 


Godbout Econoram МІ! A-24K 
4MHz Memory "Unkit" 419.00 358.00 


S.D. Systems Expandoram 64K 
Memory Board Kit w/o RAM 220.00 188.00 


Shugart SA400 Double Density 
Bare Drive 450.00 295.00 


Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, Hazeltine, IMC 
For a special cash price, telephone us. 


бы -ІПП,іне. 


Mon.-Fri. 7 White Place 


10 A.M.-6 P.M. Clark, N.J. 07066 


Interface ....201-382-1318 
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Use х,у Genesis 


Applesoft Subroutines for 
Apple Il graphs 


pl ee ee AREE ZI | 


РЕТГЕ DF D 


4 


1 = "ess. 
MERI Мы! TO GET м MESSAGE яС80%5 I$ 


&PHICS 


With x,y Genesis you'll have: 
smaller programs 
shorter programming time 
subroutines useful in any program 


periodic news on 


tips & applications 


a professional product 


At only $74.95 


Contact: 


FUTUREWORLD 
Dept. B5 
2514 University Dr. 
Durham, NC 27707 
(919) 489-7486 


Ask about our new business statistics software. 


DATADISK 
SYSTEMS 


PROFESSIONAL SOFTWARE FOR NORTH STAR SYSTEMS 


DIGITAL RESEARCH 

CP/M"2.0 — Оңиш! Research's tatest dish operating 
systam ісі 8080/8085/280 based microcomputers, 
now — tadored lor Iha North Star disk systems. 
Includes ED texi editor, T debugger. ASM 
Assambler, addilional Ly; programs and complete 
documeniajion СРАМ 2.0 is upward compatible wiih 
earher reiaasas and makes а woall of pratessonal 
Sofware avaliable tO your зумет s,s.. 151507625 


TEX - А powertul text tormattar. Produces linished > 


copy wiih aulomalic pago numbering, leti and right 
margin justification, indenalion, page headers, line 
contenng and other quality features Output may be 
veciored fo prinier, disk or console... ...... $7 


tremondous davolopmem әй .......-.-. ov 9857671 


БӘ — Symbolic instruction Debugger for the 8080 
Allows mulliplo бграк pomis with user set pass 
counter 37-3 user labels during debugging when 
u&ed wilh MAC — Greally reduces hard-copy hsting 


requiremonis Includes back-trace and histogram |, 


міна A must Ки serious &Ooltware development 
% «еееептеететежеттч Ұ%ттчзтеға ӘТІТІТТІТІІ sass 


ІЗІП — Same аһ 510 except incor сотр 
ZOD ingimuciion set and uses 2-60 f 


BUSINESS SOFTWARE FROM 
STRUCTURED SYSTEMS GROUP 


GENERAL LEOGER — А comprehensive npiplications 
package lor business accounting or CPA mudtii-client 
Oduces financial reports to user спен 
specications Interactive posting, balance sheer, 
income siBtermont, gunoral and cosh disbursement 
journata, sort, mulliplo profil centers, accounts 

distribution and much more CQulstanding package 
г ... 58952928 


ferravibstedann ТТИ УТ +» 


ACCOUNTS RECEIVABLE — A complete open огт 
or balance forward бүзіст — QOpurnios along. оғ 
interfaces with General Lodger Produces cusioamar 
statements, aged tria! balance, on-line inquiry. 
reports, reminder notices and mom .., . $6857 


ACCOUNTS PAYABLE — А powerlul cash 
managemont sysiom Aged accou xiMemanis, 
writes checks, сап requiremonts projacuon, Ganeral 
5 Ledger update and more included Stand alona 
Operation o imeraces with General Ledger and 
o s. КИЕ ете +з ee | 95/525 


.. өкезә» 
NAD — Мата and Addrass Syslam = Stores malin 
пыз ой інек Рип mating lobala or lists additions 
references informaton  Solective data aximacton 


hàawébkhbhknendün PEMA ГТ 4 бию ТҮТТҮІГІС 


15 ОЗОЯТ — A generalized. luli duk sor/morge 


packoge Fast and omblit Мир key sortin 
—— 5961915 


т 


R$/$15 LETYERIGHT — Word processing for ino биз 


SOFTWARE SYSTEMS 

CBASIC-2 -- А commercully griented, compiler- 
inforpreaiar exionded dish BASIC. За! documenting, 
umi hil тіп уйгө lobes without Izing 
1 і pomis отоп soltware 
without! гоша source coda 

*"*wryowm py*yvyW"ret$u$^etSQg*?4-^b9?tavttotkivrtevE %105/515 


Бли residents 204 geli Ша. 

пре. douhie or q Capacity, 

кш nas reme вода " 
rücturod mi Group programa requim 

СҒУМ and СВАЮ - 

‘CEIM m я rogularad irademarh of Сори! Некесі 

ТБайшыз and documenitgnédacuméntaign onty 


ottica Produces professonal coreaspondanca, 
fetters, envelopes, and more High speed production 
with minimat tering Multiple personalized laters 
produced whan used with [iat farmed by NAD 


PRECISE FSET EST AT ESR SES Ot ERE REE Pd фак 175/520 


ANALYST — Generalized dals base managemant 
program Stores and retneves disk data producing 
usar formatted гаропа_ Interactive при! Easy ID иво 
Tremendous versatility suns: saer: n $22542 


INVENTORY — Comptete inventory control program 
limited іп capacity oniy by your disk яға On-ling 


NOW —AN AFFORDABLE HARD DISK 

Ask about our 13.2 megabyte Winchester 1uchnolongy 
hard disk business зумат Uses all above Hato 
SOltware. Раса varios with saltware conligualon 


Datadisk Systems, P.O. Box 195, Poway, CA 92064, (714) 578-3831 
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VULCAN - DBMS 


THE PROFESSIONAL and PERSONAL 
DATABASE MANAGEMENT SYSTEM 


For 8080/Z80 systems under CP/M* or PTDOS 


VULCAN is a complete database management system that has 
38 powerful, сазу to learn, English-like commands to 
manipulate files, records, fields, and scratch-pad variables. 
VULCAN has a command repertoire which includes such com- 
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP. 

VULCAN JR. is an interactive inquiry/response system while 
VULCAN can be used in interactive or program mode. The 
program mode uses modern structured command programs to 
combine powerful DBMS operations. 

VULCAN is written in assembly language for efficient infor- 
mation processing and requires 36K bytes CP/M® system and 
one or more disk drives. 

VULCAN can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, word processors, etc. 
VULCAN can be used for mail lists, inventory, accounting 
systems, parts lists, etc. [t puts you in fingertip control of your 
data. With VULCAN, you don't need to write a program to do 
something out of the ordinary. 


"VULCAN (CP/M® or PTDOS) $490 
"ҰШСАМ JR. (CP/M? only) $ 98 
Manual only $ 25 


SCDP 


Software Consultation Design 
and Production 
6542 Cireeley St. 
Tujunga, CA 91042 (213) 352-7701 


California residents add 69% sales tax. 


СРАМ" is a registered trademark of Digital Rescarch 


6809! 


INTRODUCING THE 
NEW STATE-OF-THE- ART 
IN MICROCOMPUTER 
SOFTWARE. 


Call or write today for our 
free catalog. 


MICROWARE 


5835 Grand Ave. « P.O. Box 4865 
Des Moines, ІА 50304 » 515/279-8844 
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Takethe mystery 
out of programming 


with the latest from BYTE Books'" 


The BYTE Book of Pascal 


Edited by Blaise W. Liffick 

Based on the growing popularity of Pascal as a 
programming language, numerous articles, 
language forums and letters from past issues of 
BYTE magazine have been compiled to provide this 
general introduction to Pascal. In addition, this 
book contains several important pieces of software 
including two versions of a 
Pascal compiler - one writ- 
ten in BASIC and the 
other in 8080 assembly 


language; a p-code inter- 
The BYTE preter written in both 

Pascal and 8080 assembly 
languages; a chess playing 
program; and an APL іп- 
terpreter written in Pascal. 
$25.00 Hardcover pp. 342 
T ISBN 0-07-037823-1 


<> 
© 
У 
è 
= 


bal 


A PERSONAL 
C WHAT? 


set 
p Ом" by Thomas Dwyer and Margat 
ы uer Ж Critchfield 


Whether you are a novice pro- 

grammer or an experienced 
computer user, this book is filled with practical 
ideas for using a personal computer at home or 
work. It will take you through the steps necessary 
to write your own computer programs, and then 
show you how to use structured design techniques 
to tackle a variety of larger projects. The book 
contains over 60 ready-to-use programs written in 
Microsoft and Level II BASIC in the areas of 
educational games, financial record keeping, 
business transactions, disk-based data file and word 
processing. $11.95 pp. 256 ISBN 0-07-018492-5 
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f YOU JUST BOUGHT 
| 


Beginners Guide for the 
UCSD Pascal System 


by Kenneth Bowles 
Written by the originator of the UCSD Pascal 
System, this highly informative book is designed as 
an orientation guide for learning to use the UCSD 
Pascal System. For the novice, this book steps 
through the System bringing the user to a 
sophisticated level of expertise. Once familiar with 
the System, you will find the guide an invaluable 
reference tool for creating advanced applications. 
This book features tutorial examples of programm- 
ing tasks in the form of self-study quiz programs. 
The UCSD Pascal Software Systems, available 
from SofTech Microsystems Inc, 9494 Black Moun- 
tain Road, San Diego СА 92126, is a complete 
general purpose software package for users of 
microcomputers and minicomputers. The package 
offers several interesting features including: 
€ Programs which may be run 

ші. without alteration on the 
General Automation or DEC 
PDP-11 minicomputers, or an 
an 8080, 8085, Z80, 6502, 


Beginners 6800, or 9900 based 


энн PP P eniti mb ey | 


Guile microcomputers. 
for (hic TCSP € Ease of use on a small, single- 
[ase user computer with display 
Gysicm screen and one or more 
floppy disk drives. 
Қ ste $11.95 ISBN 0-07-006745-7 
i p Rowe 


These and other BYTE/McGraw-Hill books are available 
{тот BYTE Books or your local computer store. 


Please send И) / 1 
Г] copies of The BYTE Book of Pascal "Hi fi - 
a copies of You Just Bought a Personal What? %4 1 
[1 copies of Beginner's Guide for the UCSD Pascal Systems 


Add 75с per book to cover postage and handling. 


i 

I 
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| 

Мате Title Company : 

|| 

| 

Street City State/Province Code m 
м С] Check enclosed іп the amount of $ ' 
М О Bill Visa Г] Bill Master Charge Г 
L| Card No. Exp. Date, : 
L| 

BEUTE BYTE BOOKS Division € 70 Main Street 
EB VE Peterborough, NH 03458 B5 | 
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The NCC: 


New Emphasis on Personal Computing 


What's happening in personal com- 
puting? The American Federation of In- 
iormation Processing Societies, Inc 
(AFIPS) is banking that you'll find out at 
the National Computer Conference’s 
Personal Computing Festival, to be held 
on May 20-22 in Anaheim, California at 
the Anaheim Convention Center. In the 
3 years thet personal computing has had 
a separate exhibit area at the NCC, the 
number of exhibitors has increased from 
76 to 154. Over 20% of those who came 
to the NCC last year registered 
specifically for the Personal Computing 
Festival, and over half of the 60,000 plus 
attendees visited the Festival. 

The booming show-attendance figures 
reflect the fast growth of the personal- 
computing industry as а whole. 
Highlights include the Apple Computer 
Company's expectations to triple its 


sales by the end of 1980. Commodore In- 
ternational computer sales may increase 
by a factor of 2 during the first quarter of 
1980, and Radio Shack expects similar 
increases, According to industry 
estimates, the market value of personal- 
computer software sold in 1980 could 
surpass $150 million. 

Judging from the attendance at last 
March's West Coast Computer Faire in 
San Francisco (approximately 20,000), 
there is an ever-increasing interest in 
personal computing among а wide 
variety of people. We expect to see a 
trend toward more sophisticated soft- 
ware at the 1980 NCC Personal Com- 
puting Festival. There will be a flood of 
new Pascal packages, new simulation 
programs, the appearance ol new Forth 
software (look for the special section 
on the Forth language in the August 


1980 BYTE), as well as intriguing new 
hardware like Microsoft's new 280 pro- 
cessor circuit card for the Apple com- 
puter that allows Apple owners to use 
programs written to run under Digital 
Research Corporation's CP/M operating 
system. Word-processing and small- 
business software are two other rapidly 
growing areas that will be well 
represented at the conference. 

Will some major consumer electronics 
companies enter the personal computer 
market? Is there a move toward some 
standardization in the microcomputer 
industry? Will Japanese companies 
make any major moves into personal 
computing? [Nippon Electric Company 
(NEC) is rumored to be unveiling a new 
computer at the show]. We'll keep our 
eyes open at the show to find out!m 


Personal Computing Festival 
Preliminary List of Exhibitors 


ABC Computer Inc 

American Word Processing Co 
Apple Computer Co 

Applied Digital Data Systems Inc 
Artec Electronics Inc 

Atari 


BASF Systems 
Benwill Publishing Corp 
BYTE Publications Inc 


California Computer Systems 
Cardamation Co 
Centronics 
Comprint 
Compucolor Corp 
Compucorp 
Computer City 
Computer Textile 
Computerworld 
Computhink 
Control Data Corp 
Corvus Systems Inc 
Creative Computing 
Cromemco Inc 


Diablo Systems Inc 
Dilithium Press 


Electronic Data Systems-Evolution I 
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Executive Information Systems Inc 
Exidy Inc 


Findex Inc 


Harris Tachnology 
Hayden Book Co Inc 
H & E Computronics 
Heath/Zenith 
Hewlett-Packard Co 


Industrial Micro Systems 
International Memories Inc (IMI) 


Jade Computer Products 


Leedex Corp 
Lobo Drives International 
LRC/An Eaton Co 


3M-Data Recording Products Div 
MAS (Micro Application Systems Inc) 
Memory Media Products 

MicroAge 

Microamerica Distributing Co Inc 
Microcomputer Technology Inc 
Micromail 

MicroPro Internationa] Corp 
Microsette Co 

Microsoft 


NEC America Inc 
North Star Computers Inc 


Omni Magazine 
Osborne/McGraw-Hill 


Personal Software 
Priam 
Prodigy Systems Inc 


НСА MicroComputer Products 

Radio Shack 

Realizations Etudes Electroniques (R2E) 
Rockwell Microelectronic Devices 


SD Systems Inc 

Sharp Electronics Corp 
Smoke Signal Broadcasting 
Spectra Logic Corp 

Sybex Inc 


TEI Inc 
TSA Software 


Хутпес 


than Ever. 
NCC 


Back,and Bigger 


Personal Computing Festival 


May 20-22, Disneyland Hotel 


So great is the interest in personal com- 
puting, so dynamic is the personal computer 
industry, that this year's Personal Computing 
Festival is again being held separate from the 
rest of NCC, at the Disneyland Hotel. 

The 3-day festival features its own impres- 
sive roster of exhibitors plus over 50 learning 
sessions on every aspect of personal computers 
and their use. 

Personal computers at home, at school, 
amd in the executive suite. Personal computers 
as word processors, entertainment devices, 
and aids to the handicapped. Personal com- 


| 


Circle 231 on Inquiry card. 


puter operating systems, programming lan- 
guages, and software evaluation. 

In addition, we've set aside a special area 
where demonstrations of personal computers 
will be conducted throughout the show. Апа 
we're awarding prizes for the most interesting 
use of personal computers. 

If you re coming to NCC 80, be sure to 
make The Personal Computing Festival part of 
your visit. 

Who knows—you may even win a prize. 


AFIPS, 1815 North Lynn Street, Arlington, УА 22209 
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Personal Computing Festival 
Program Schedule 


May 20 — Tuesday — 10:00 AM 
High-Level Languages 

Pascal Part I 

Jim Gagne 


Word Processing 
Shopping by Objectives 
Bill Radding 


Portable Personal Computing 
Jim Flournoy 


1:00 PM 

Higher-Level Languages 
Pascal Part II 

Jim Gagne 


Computer Hardware Considerations & 
Applications 
L Silvern 


Forth Business Applications 
Jim Flournoy 


2:30 PM 
Networks You Can Access With Your 


Personal Computer 
Cliff Barney 


May 21 — Wednesday — 10:00 AM 
Using Computers to Overcome Dis- 
ability Handicaps 

Part I 

Дей Moyer 

Mary Anne Glicksman 


The Future of Personal Computing 
Panel 
Verne Kallejian 


Operating Systems 
Roger Vass 


1:00 PM 

Using Computers to Overcome Dis- 
ability Handicaps 

Part II 


Computer Networks-Technical 
Craig Vaughn 


Software Evaluation 
Tom Williams 


2:30 PM 
Computer Music 


Carl Helmers 


Great Selection! Great Prices! Great Deliveries 


Master Charge! Visa! C.O.D.! No Risk! 


May 22 — Thursday - 10:00 AM 
Medical Computing for 
Microprocessors 

Jim Gagne 


Data Base Management 
Doug Seeley 


Computers In Education 
Chris Morgan 


1:00 PM 
Use of Computers in Kindergarden 
thru Ninth Grade 


Flora Russ 


Business Applications 
Nancy Leeper 


Computers In Education Panel 
Chris Morgan 


2:30 PM 
Programming Potpourri 


1980 NCC 


List of 
Exhibitors 


Able Computer 
Addison-Wesley Pub Co Inc 
Advanced Systems Inc 
AFIPS Press 

Aham Inc/Rubber Urethane 
Alanthus Data Communications Corp 
Alpha Data Inc 

Alpha Micro 

AM International 

Amco Engineering Co 
American Magnetics Corp 


List OUR List OUR American Terminal Leasing 
Price PRICE Price PRICE Ampex Corp 
Horizon-2-64K-Quad 4330 3695  Hazeltine 1500 1225 1089 Anadex Inc 


Horizon-2-32K-Double 3095 2595 
Horizon-2-64K-Double 3830 3195 
NorthStar 32K RAM 739 599 
North Star 16K RAM 499 399 
North Star 18MB Hard Disk ‚. Call 
МЕС 5515 Serial Printer 2850 2499 
NEC Tractor Feed 220 199 
Soroc IQ120 995 889 Word Star Word Processor 500 350 
Hazeltine 1420 895 899 Magic Wand Word Processor 400 350 


CIRCLE COMPUTER SALES 
700 Larkspur Landing Circle 
Larkspur, СА 94939 
(415) 461-2616 


Hi-Plot Plotter 1085 929 
Hi-Pad Digitizer 705 669 
TIB10 w/CP.FLC,FUL 2195 1983 
Thinkertoys Discus-2 1149 1098 
CP/M 2 for Discus 150 140 
ATARI 800 BK 999 849 
PET 8K Graphics, Lg КВ 795 695 


Anderson Jacobson Inc 

Ann Arbor Terminals Inc 

Applied Digital Data Systems Inc 
Applied Magnetics Corp 

Aspen Ribbons 

Association for Computing Machinery 
Atlas Energy Systems 

Audiotronics Video Display Div 
Auerbach Publishers Inc 

Aydin Controls 


Prices subject to change. 
Delivery subject to availability. 
We pay shipping on prepaid orders. 


Ball Corp 
BASF Systems 
Basic Four Corp 
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Battelle Memorial Institute 

BDT Buro-und Datenztchnik Gabil 
Beehive International 

Bell & Howell Display Devices 
Bell System 

Benson-Varian Int 

Benwill Publishing Corp 
Berger-Lahr Corp 

Boschert Inc 

British Trade Development Office 
BTI Computer Systems 
Burroughs Corp 


CalComp 
Caracters USA Inc 
Centigram Corp 
Centronics 
Century Data Systems—A Xerox Co 
Chromatics Inc 
Cii Honeywell Bull 
Cipher Data Products Inc 
Circuit Assembly Corp 
Clinton Electronics Corp 
CMP Publications 
Codex Corp 
Compugraphic 
Computer Automation 
Computer Decisions 
Div of Hayden Pub Co Inc 
Computer Design 
Computer Devices 
Computer-Link Corp 
Computer Power Systems 
Computer Products Magazine 
Computer Roomers Inc 
Computer Science Press Inc 
Computer Transceiver Systems Inc 
Computerworld Computer Business 
News (CW Communications) 
Computron Technologies Corp 
Contal Corp 
Conrac 
Continental Resources 
Control Data Corp 
Cortron & Licon Div ПУ/ 
Cullinane Corp 
Curtis 1000 Inc 
Custom Systems Inc 
Cyberex Inc 


Daily Business Products 

Data Access Systems Inc 

Data Communications/McGraw-Hill 
Publications 

Data Dimensions Inc 

Data Electronics Inc 

Data General Corp 

Datagraphic 

Data-Mate/Maine Manufacturing Co 

Datamation 

Datamedia Corp 

Data Motion 

Data Printer Corp 

Datapro Research Corp 

Data Processing Management Assoc 

Data Processing Power 

Dataran Corp 

Data Specialities Inc 

Dataware Inc 

Datum Inc 


Deciteck 

Delta Data Systema Corp 

Deltec Corp 

Diablo Systema Inc 

Digi-Data Cor. 

Digi-Log Systems 

Digital Associates Carp 

Digital Computer Controls 

Digital Equipment Corp 

Digitech Data Industries Inc 

Digitronics Div Contec Information 
Systems 

Distributed Logic Corp 

Diva Inc 

Documation Inc 

DOSC Inc (Digitron) 

Dranetz Engineering Labs Inc 


Eastman Kodak Inc 

Edge Technology Inc 
Educational Data Systems 
Eichner Systems Inc 

Electronic Component News 
Electronic News 

Elgar Corp 

Emergency Power Engineering Inc 
Emerson Electric Co 

Emulex Corp 

Epic Data 

Epicon Inc 

Epson America Inc 

Exide Power Conversion ESE Inc 


Facit Inc 

Fairchild Camera & Instrument 
Floating Point Systems Inc 
Florida Data Corp 

Four-Phase Systems 

Fujitsu Ltd 


General Automation Inc 
General DataCom Industries Inc 
General Electric Co 

General Robotics Corp 

General Terminal Corp 

GMT Automatic Inc 

Graphic Controls 

GTE Sylvania 


Hamilton Avnet 

Harris 

Haveg Industries Inc 

Hazeltine Corp 

HEI Inc 

Hitachi America Ltd 

Honeywell Information Systems Inc 
Houston Instruments 

Hutchinson Industrial Corp 


IBM Corp 

ICI Ámerican Inc 

IEEE Computer Society (Computer 
Magazine) 

Incoters Corp 

Industrial Engraving Co Inc 

Information Processing Inc 

Informer Inc 

Infosystems Magazine/Hitchcock Pub 

Co 

INMAC 


Innovative Electronics Inc 

Input 

Integral Data Systems 

Integrated Software Systems Corp 
(ISSCO) 

Intelligent Systems Corp 

Interdyne Co 

Interface Mechanisms Inc (Intermec) 

International Data Corp 

International Mathematical & Statistical 
Libraries Inc (IMSL) 

International Power Machines Corp 

Interstate Electronics Corp 

Intertec Data Systems Corp 

C Itoh Electronics Inc 


Japan Market Consultants Div 


Engineers International Inc 
Kennedy Co 
Key Tronic Corp 
Knickerbocker Case 
Kybe Corp 
Liebert Corp 
LogAbax SA—US Div 
3M 
Magnavox Display Systems 
Mag-Tek Inc 


Management Science America 
Mathematics Products Group Inc 
Maxell 

McCormack & Dodge Corp 
McGraw-Hill Book Co 

MDB Systems Inc 

Megatek Corp 

Melco Sales Inc 

Memorex Corp 

MFE Corp 

Micon Systems Inc 

Micon Industries 
Microcomputer Systems Corp 
Microdata Corp 

Micro Peripherals Inc 
Micropolis Corp 

Micro-Term Inc 
MiniComputer Systems Inc 
Mini-Micro Systems Cahmers Pub 
Monolithic Systems Corp 
Mostek Corp 

Motorola Inc 

MBI Systems Corp 


Nanodata Corp 
National Computer Communications 


Corp 
National CSS 
National Electric Cable 
National Technical Information Service 
NCR Corp 
NEC Information Systems Inc 
Network Systems Corp 
Newman Computer Exchange Inc 
Nicolet Zeta Corp 
Nippon Peripherals Ltd 
Nixdorf Computer Corp 
Northern Zelecon Systems Corp 
Nortronics Co Inc 
Nova Electric Manufacturing Co 
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Ohio Scientific Inc 
Okidata Corp 
Ontel Corp 


Panasonic Co 

Paradyne Corp 

Peripheral Dynamics Inc 
Perkin-Elmer 

PerSci Inc 

Pertec Computer Corp 
Philips Test & Measuring Instruments Inc 
Plessey Peripheral Systems 
PolyMorphic Systems 
Practical Áutomation 
Precision Handling Devices 
Prentice Corp 

Prentice-Hall Inc 

Prime Computer Inc 
Princeton Electronic Products 
Printronix Inc 

Pro-Log Corp 


Qantel Corp 
Qantex 
Quantor 
Qume 


Rascal-Milgo Inc 
Racal-Vadic 
Radio Shack 
Ramtel Corp 
Randomex Inc 


Raymond Engineering Inc 

Remex Div/Ex-Cell-O 

Resource Management—Div of 
Cutler Williams 

Ranco Electronic Systems 


SAS Institute Inc 


Scientific Measurement Systems Inc 


SCI Systems Inc 
Sheldon Industries Inc 
Shugart Associates 


Society for Computer Simulation 


Software AC 

Sola—A Unit of General Signal 
Spatial Data Systems Inc 
Specialized Products Co 
Sperry Univac 

Storage Technology 

Structured Methods Inc 
Summagraphics Corp 

Systems Furniture Co 


ТАБ Products Co 

Tally Corp 

Tandberg Data Inc 

Tandem Computers Inc 

T-Bar Inc 

TEAC Corporation of America 
Technology Transfer Institute 
Techtran Industries Inc 
Tektronix Inc 

Teledyne Instruments 


Professionally written Software for 


e APPLE? e CP/M è TRS-80" è 


USMAIL FOR CP/M 


USMAIL is by far the best mailing list program available! Wriltan complotely in machine 
language Only requires 32K Easy 10 use. interactive. command driven, cames with 2 
demos thal automatically show how to use 1 Supports up lo 1927 eniries There are 
commands to SORT, SEARCH. ADD. DELETE, CHANGE, COPY, MERGE, LIST, produce 
LABELS (many different ways), and more. Professionally designed and developed by an 
expert in data base managemeni systems Special introductory price $95 for diskette and 


manual, $20 for manual only 


LINKER — linkage editor/ 

loader for APPLE DOS. Includes 

a library of subroutines (PRINT, 

OPEN, READ. etc.) A must for all 
assembler programmers. 

32K APPLE $49.95 DISKETTE 

BENEATH APPLE MANOR — Ex- 

т ріоге ап underground labyrinth, 

pig fighting monsters and finding 

magical treasures. Uses color 
йт graphics “4 floor plans. 

16K AP 
$15 CASSETTE $20 DISKETTE 


APPLE" 


BABBLE — Teach your APPLE to № 

рә, create ils own slories, poetry, 

гр music, and color displays. іп- 

us u^ cludes editor, compiler, inter- 
preier and demo programs 

16K APPLE 

$15 CASSETTE $20 DISKETTE 


ASTROAPPLE — Anastroiogical 
package that produces natal 
horoscopes, 30 day forecasts, 
and compatability ratings. In- 
cludes an 18 page manual 
32K APPLE 

$15 CASSETTE $20 DISKETTE 


TRS-80”™ 


SUPERMAZE — 10.000 cell maze generator. LEVEL Il 16K . 
TTT3D - 3-dimensional lic-tac-toe LEVEL || 16K 


o. $15 CASSETTE 
..$15 CASSETTE 


Available by mail or at your local computer store California residents add 6% sales tax CP/M 
APPLE. and TRS-80 are registered trademarks of Digital Research, Apple Computer Co. and 


Tandy Corp. 


The 


Software Factory 


23849 LA SALLE CANYON DR. 
NEWHALL, CA 91321 
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Telefile Computer Products Inc 
Telenet Communications Corp 
Teletype Corp 

Televideo Inc 

Telex Computer Products 
Terak Corp 

Termiflex Corp 

Tesdata Systems Corp 

Texas Instruments 

Timeplex Inc 

Tokyo Juki Industrial Co Ltd 
Topax Electronics 

Toshiba International Corp 
Trilog Inc 

Triple I Inc 

Tymnet Inc 


Universal Data Systems 


Van Nostrand Reinhold 
Van San Corp 

Vector Graphic Inc 
Verbatim Corp 
Versatec 

Victor Data Products 
Vistron Corp 

Vu-Data Corp 


Wabash Tape Corp 

Wall Street Journal 

Wang Labs Inc 

Warrex Computer Corp 
Wavetek Data Communications 
Wescorp 

Western Peripherals 

Westrex OEM Products 

John Wiley & Sons Inc 

Wintek Corp 


Xerox Business Systems 
Yourdon Inc 


Zenith Radio Corp 
Zilog Inc 


NCC Main 


Conference 
Proceedings 


During each of the 4 days of the NCC. 
there will be discussions and papers 
related to the following major topics. 
А detailed schedule of events will be 
available at the conference. 


Computer Architecture 

Covers design of equipment and 
supporting technologies, and distribu- 
tion through networking. Includes deci- 
sions relating to supersystems, sur- 
vivability systems and data-base installa- 
tion. 


Applications of Computer 
Technologies 

Explores the use of computers in enter- 
tainment, microcomputers and their im- 
pact, management of the computing tool 
and staff, and the role of inhouse and 
academic education and training. 


Data Base Management & 
Communications 

State-of-the-art, user-oriented sessions 
on the storage, retrieval, and transfer of 
data. From hardware considerations to 
natural-language access to a data base. 


Office Automation 

Every computer-related aspect of this 
explosive growth area, including elec- 
tronic mail, How computers are used, 
managed, and integrated in an overall 
automated office. 


Simulation Technologies 

Where we've been, where we аге, and 
where we're going with computer model- 
ing. Its value to small and large 
businesses and its role in decision sup- 
port will be discussed. Special sessions 
on solar energy-simulation modeling 
will be included. 


Software Engineering Technologles 
Sessions on programming standards, 
software quality assurance, languages, 
and requirements engineering. 
Emphasis upon the needs and respon- 
sibilities of the user. 


Social Dynamics and Special Topics 
À broad spectrum of critical subjects: 
data security, legal issues, transborder 
data flow, societal impact, voice com- 
municalions, venture capital and its 
effect upon technology. 


Image Processing and Computers 

in Medicine 

How image processing is used and will 
be used in industry and medicine. 
Irends in facsimile data coding, com- 
pression, апа standards. How doctors 
use image-analysts display. 


Professional Development Seminars 
Fuli and half-day seminars for the pro- 
fessional who wants to come away with 
solutions and ideas he can implement 
now. Half-day seminars Не in with 
regular program sessions. 


Make America smarter. 
Give to the college 
of your choice. 


Explains the theory and application of sta- 
tistical techniques which yielded a profit 
of 5-25% per dollar bet on a computerized 
sample of 1,345 thoroughbred races. 
“Elegant work...creative thinking... 
impressive"—' Tom Ainslie, foremost handi- 
capping author and former Daily Racing 
Form columnist. 


—CONTENTS — 

If Pm So Smart, Why Ain't I Rich? * Horse Racing is a Stochastic 
Process: “Darkness likely tonight, increasing chance of lightness 
towards morning..? • What We Need to Know to Bet: Don't 
Expect the Expected * Multiple Regression: Declarations of 


Dependence * The Database: Telling the Computer What 
Happened * Data Weighting and Normalization: 1 Apple + 1 Orange 
— ] Fruit Salad * Generation of the Model Equations: Getting 
Involved іп Meaningful Relationships е The Kelly Criterion for Bet 
Sizing: If You Lose You Can Always Go Out and Work to Get 
Even * Simulated Wagering Tests: “Even if I made as little as a million 
а day, then..? * Getting Started: For Do-It-Yourself Types * 
Regression Coefficients and Statistics * Annotated Bibliography 


$14.95 


BITS 
| VISA" 
| inc. , 


master charge 
Books to erase the impossible VEDI: 


25 Route 101 W, P.O. Box 428, Peterborough, NH 03458 USA 
Mon-Fri 9-5 TOLL FREE 800-258-5477 (in NH dial 924-3355). 


БҮТЕ 
BACK ISSUES 
FOR SALE 


The following issues are available: 
1976: July; 1977: March, May thru December; 1978: February thru October, 
December; 1979: January thru December except March; 1980: January and March 
Cover price for each issue thru August 1977 is $1.75 Domestic; $2.75 Canada and 
Mexico; 53,75 Foreign. September 1977 
through October 1979 issues are $2.50 
Domestic; 53.25 Canada and Mexico; 
$4.00 Foreign. November 1979 to 
current is $3.00 Domestic; $3.75 
Canada and Mexico; $4.50 
Foreign. 


SHIPPING CHARGES 
We ship UPS insured unless Postal 4th 
class is requested. 
US: $1.75 1st bock, $.75 each additional 
book, to a maximum charge of $4.00. 
Foreign: $1.50 per book to a maximum 
charge of $5.00; Air Mall $7.00 per book. 


Ask for book #999-В 
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ж. 
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Send requests with payment to: 


BYTE Publications 

70 Main Street, 
Peterborough, NH 03458 
Attn: Back Issues 
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MISCELLANEOUS _ Е 


з New? 


RS-232C-Compatible Paper-Tape 


Reader 


The Model 612 stand-alone paper-tape 


reader has the ability to read five- to eight- 
level tape and to transmit seven to eleven 
frames per character at 50 to 9600 bits per 
second (bps). It also features starting and 
stopping on character at all speeds, manual 


control or automatic on and off, 90 
to 260 VAC, 50 to 60 Hz, and even, 
odd, or no parity. RS-232C, current 
loop, or parallel outputs are 


АР 
available. The price of the 612 is $656 to $854. Contact Add- 
master Corp, 416 Junipero Serra Dr, San Gabriel CA 91776. 


Circle 562 on inquiry card. 


Centronics-Compatible 
Switching and Monitoring 
Units 


Large Capacity Winchester 
Backup from Corvus 


This backup system, the Mirror, 
employs a standard video cassette with a 
total capacity of 100 megabytes. In less 
than ten minutes, the 10 megabytes of 
data on the Corvus 8-inch hard disk can 
be transferred to a Mirror cassette. The 
video cassette should be of the VHS, 
Beta, or U-Matic format. If a larger data 
capacity is required, a reel-to-reel] video- 
tape recorder can be used. This ap- 
proach to storage embodies standard 
television technology and proven 
cassette reliability. The Mirror uses the 
same 780 and Corvus interface bus as 
the Corvus disk, The Mirror will inter- 
face to the Apple II, TRS-80, S-100, and 
LSI-11 computers. Data format in the 
Mirror is fully compatible with the stan- 
dard NTSC signal. For error detection, 
the Mirror contains cyclic redundancy 
check (CRC) detection hardware. If 
unattended or remote operation is 
desired, a low-cost option is available to 
interface the Mirror to the Panasonic 
Omnivision NV-8200 cassette recorder 
allowing archival storage files to be 
created without operator interaction. 
The price of the Mirror is $790. Write 
Corvus Systems, 900 S Winchester Blvd, 
San Jose CA 95128. 


Circla 565 on inquiry card. 
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Giltonix Inc, 450 San Antonio Ave, 
Suite 44, Palo Alto CA 94306, has in- 
troduced a family of switching and 
monitoring units. The GRS 232 units are 
used for interfacing, configuring, and 
monitoring computer terminals, 
printers, and other peripherals that com- 
ply with the RS-232 and the ІЕЕЕ-488 
specifications, The new family consists 
of four models: the GRS 232-P24, -524, 


Bidirectional Interface for 
the PET 


This interface package is a combina- 
tion of hardware and software that 
enables any model of the Commodore 
PET to send and receive data on 
printers, terminals, and other 
peripherals. ASCII/ISO-7 characters аге 
sent from the PET in serial or parallel 
mode but are received in serial mode 
only. Serial speeds are selectable at rates 
up to 240 characters per second (cps). 
The interface is available for. either 20 
mA current loop or transistor-transistor 
logic (TTL) serial or parallel. The 
machine-language program may be 
stored anywhere in programmable 
memory; the code used to terminate a 
message is selectable. The price for the 
package is £70 (approximately $160). 
Further details from Allen Computers, 
16 Hainton Ave, Grimsby, South 
Humberside, ENGLAND. 


Circle 563 on inquiry card. 


-2P24, and -2524. Each unit consists of а 
standard three-way switching system 
and an optional interface monitor. АЙ 
the units can be cascaded and thereby 
allow interfacing of more than five 
devices. The systems сап be ordered 
with signal monitoring capability. The 
units are priced at approximately 6130. 


Circle 564 on inquiry card. 


ats New? 


Speechlink Voice 
Recognition for S-100 
Computers 


Heuristics has announced its Model 
205-64 Speechlink 64-word voice input 
unit for 5-100 bus computers. The 
205-64 is a speaker-programmed, 
isolated word-recognition device that 
recognizes up to 64 words at each in- 
stant, Vocabulary sets may be stored 
away and recalled when needed. This 
system will produce a usable vocabulary 
of several hundred words for data entry 
and system control applications. Word 
recognition is completed in 200 ms. Suc- 
cessive words must be separated by at 
least 100 ms of silence. Preprogramming 
of the Speechlink is necessary. The unit 
requires 2 K bytes of programmable 
memory for programs, and 64 bytes for 
each word in the vocabulary, up to a 
maximum of 4 K bytes. The price is 
$299 including board, microphone, and 
manual. Contact Heuristics Inc, 1285 
Hammerwood Ave, Sunnyvale CA 
940B6. 


Circle 441 on inquiry card. 


Hardware and Software 
for Homebrewers 


Snow Micro Systems Inc, РОВ 1704, 
Silver Spring MD 20902, provides low- 
cost hardware and software to personal 
computer users and clubs. Their bare 
boards are sold with schematics, layout 
drawings, and component lists. They are 


CP/M Package for the 
STD Bus 


Micro/sys has developed a CP/M 
system for the STD Bus microcomputer 
card system. The Micro/sys package 
consists of two STD Bus-compatible 
cards, the SB8500 Floppy Disk Con- 
troller, the SB8420 Dual Serial Interface, 
and an eight-inch floppy disk containing 
the CP/M system, The SB8500 can con- 
trol up to four floppy disk drives from a 
single STD Bus slot. The SB8420 pro- 
vides communication with a console 
device, and a second serial port that can 
be used for printers and other devices. 
The cards are compatible with 8085 and 
ZBO microprocessors, 

CP/M provides a disk file manage- 
ment, a text editor, and an 8080 
assembler, a dynamic debugger, and 
various utilities. Ргісе of the Micro/sys 
CP/M package is $695. For more infor- 
mation, contact Micro/sys Inc, 1353 
Foothill Blvd, La Canada CA 91011. 


Circle 444 on inquiry card. 


MISCELLANEOUS 


TEKTRONIX 
4010 


Graphics Terminal 
Emulator for Apple 115 


TEKSIM, the Tektronix Simulator, 
employs distributed processing in its 
programming approach and uses the 
Apple's high-resolution plotting 
capabilities to emulate Tektronix 
4010-series graphics terminals. No 
modification to the program in the 
remote computer is required to display 


unassembled and come without parts. 
The company offers a troubleshooting 
service, if necessary. Some of their pro- 
ducts include a front panel interface 
card, the Golem-80 S-100 
Troubleshooter, a Station Controller 
Card, and more. Snow Micro software 


or input graphic data. The TEKSIM- 
Apple combination features multi- 
colored displays, selective erase, and a 
standard video output that lets any 
television set used with an RF converter 
function as a monitor, The suggested 
price for the plug-in device is $795, and 
it is available from ABW Corp, POB M 
1047, Ann Arbor МІ 48106, 

Circle 442 on inquiry card. 


includes AMS-80 Version 5.8 debug 
packages, object code and source code, 
and other AMS-80 software related 
items. For prices and information, con- 
tact 5now Micro Systems at the above 
address. 

Circle 443 on inquiry card. 
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at's New? 


MISCELLANEOUS | 


Video Graphics for 5-100 Bus Systems 


A single-card, high-density, computer-display system is being offered for the S-100 bus 
by International Product Development Incorporated (IPDI). The VG100 is designed for 
text-oriented applications. It has programmable fonts allowing any set of up to 256 
characters to be defined in programmable memory with available software. The system 
can generate a combination of 16 gray levels or 16 colors, or combinations of both. The 
character field is 9 by 16 (or 
144) pixels with a raster scan 
of 621 pixels. The entire 
character field can be 
changed at one time for fast 
animation. Adjoining 
character fields of any shape 
can be combined to create 
large continuous characters. 
The VG100 is configured in 
12 K bytes of programmable 
memory and is selectable in 
three 4 K-byte blocks. The 
price is $645. For details, 
contact [PDI, 1708 Stierlin 
Rd, Mountain View CA 
94043. 


Circle 589 on Inquiry card. 


Video Terminal Board 


This board features full uppercase and lowercase, 5 by 7 dot matrix, 16 lines with 64 
columns, and serial RS-232 input and output with parallel keyboard input. The data 
rate generator has a range from 75 to 1200 bits per second (bps) and is jumper- 
selectable. The board has 1 K byte of memory and an SFF96364 processor integrated 
circuit. The device is S-100 compatible. It requires + 16 VDC at 100 mA and 8 VDC at 
ТА. The price is $199.95 in kit form. Contact Electronic Systems, POB 21638, San Jose 
CA 95151. Circie 590 on inquiry card. 


64 K Byte Memory for Heathkit/Digital H11 


The CI-1103 memory module is designed for the Heathkit/Digital H11, LSI 11/2, 
and PDP 11/03 computers. The product uses 200 ns cycle time, type-4027, 4 K by 
1-bit dynamic memory parts or 200 ns, type-4116, 16 К dynamic memory devices. 
The CI-1103 is available with either on-board distributed refresh or external refresh 
contro] logic, Data access time is 300 ns and cycle time is 525 ns. On-board memory- 
select is available in 2 K in- 
crements up to 128 K words 


— c 


of memory. Power con- NL 
sumption is under seven MMTTERTESE ч 
watts, The 8 K by 16 board а 

is $390 and the 32 K by 16 м - LLL tela Lalla 
board is $750. For informa- h T { ғ кы [' aequi 


» mes дылы а qm мари M ‚! 
tion, contact Chrislin In- {>> И 


dustries Inc, 31352 Via Col- 
inas #102, Westlake Village 
CA 91361. 


Circle 591 on inquiry card. 
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Serial Interface Card for 
Apple II Computers 


California Computer Systems’ 7710A 
Asynchronous Serial Interface card 
enables the Apple 1 to communicate 
with all RS-232C serial devices. It is 
fully compatible with Apple Pascal. The 
card features selectable data rates from 
50 to 19,200 bits per second (bps}, 8- ог 
9-bit character transmission, and op- 
tional odd, even, or no parity. Software 
programmable interrupts, double buf- 
fered data input/output (1/О), and Full 
handshaking are included. It is available 
in kit form or fully assembled and 
tested. The price for the card is $159.95. 
For more information, contact Cali- 
fornia Computer Systems, 250 Carib- 
bean, Sunnyvale CA 94086. 


Circle 582 on Inquiry card. 


Percom Board Interfaces 
Speak & Spell to 
Computer 


Percom Data Co, 211 N Kirby, 
Garland TX 75042, has announced pro- 
duction of a printed circuit board which 
will interface the Texas Instruments 
Speak & Spell learning aid to a com- 
puter, The “Speak 2 Me 2” allows com- 
munication with a Speak & Spell in 
BASIC, so a computer can talk using the 
words and phrases of a Speak & Spell 
unit. The board is installed in the bat- 
tery compartment. Installation involves 
disassembly and some modification of 
the Speak & Spell unit. The board with 
instructions, TRS-80 driver software, 
and a TRS-80 cable sells for $69.95. The 
cable connects to the printer port and 
may be adapted for other computers. 


Circie 593 on Inquiry card. 


Head-Cleaning Floppy 
Disks from Lifeboat 


Lifeboat Associates, 2248 Broadway, 
New York NY 10024, has an important 
product for floppy-disk systems: head 
cleaning disks. The head-cleaning floppy 
disks are manufactured by attaching a 
lint-free nylon mat to a mylar substrate. 
The design avoids damaging abrasion, 
which keeps head wear to within in- 
dustry standards for normal magnetic 
media. The disk is used by inserting it 
into the drive in the same manner as a 
floppy disk, and loading the head for 30 
seconds. It is recommended that this 
procedure be used once per day as 
prevention against oxide build-up. The 
disks are available in 5%%- and 8-inch 
sizes for $20 each, or $45 for three. Each 
disk is suitable for three months of daily 
use, Circle 584 on inquiry card. 
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М Computer . 
h YOU? 


1980's (Some аге бнаа; here). 
onComputing™ explains in nontechnical 


Are you prepared for the explosive 
transformation? Right in your own 
home? Electronic mail. Personalized +. 
investment analysis. Foreign language how they work, and how you can use 


them at home, for fun and profit. 


Don't let the personal computer 
explosion catch you off guard. Know 


Robots. Computer music. Secretaríal 

service. Diet and menu planning. And 
more, more, more. what's happening and help make it 
onComputing™ the new McGraw-Hill happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the onComputing™! 


Call Toll-Free 
800-258-5485 


onCompating™ Subscription Dept. P.O. Box 307, Martinsville, М) 08836 


DOMESTIC subscription rate: 
С 0.5. | уг. (4 issues) @ $8.50 O Canada & Mexico, 1 yr. (4 issues) @ $10.00 


FOREIGN (to expedite service, please rernit in U.S. funds drawn оп a U.S. bank.) 
П Europe (and all other countries, except above), | yr. @ $12.00 — surface delivery. 


[1 ВШ Visa ГІ Bill Master Charge ГІ Bill me (North America only) 


SXIIM 9-9 MOJJE авган 
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What’s New? 


Hardside Announces 
Expanded New Catalog 


Hardside, a mail-order hardware com- 
pany in Milford, New Hampshire, has 
announced the release of an expanded 
version of the Hardside catalog. Hard- 
side features Radio Shack computer pro- 
ducts at a discount price and also 
peripherals from other manufacturers 
which are suited to work with the 
TRS-80. The company specializes in 
computers and related hardware. The 
Hardside catalog is free from Hardside, 
6 South St, Milford NH 03055. 


Circle 572 on inquiry card. 


Monthly Newsletter 
Covers the Office 
Computing Industry 


Entitled the Office Computing In- 
dustry Report (OCIR), this monthly 
newsletter focuses on small-scale data 
processing, word processing, and data 
communications systems. OCIR also 
covers the merging of EDP and Business 
Machine distribution systems and sup- 
port activities and the relationship of 
these new office computing systems to 
network-based information systems and 
distributed data processing. News 
analysis, market forecasts, new product 
reviews, vendor profiles, and technology 
forecasts are included. The Office Com- 
puting Industry Report is available from 
Vantage Research Inc, 2680 E Bayshore 
Rd, Mountain View CA 94043, for $195 
per year in North America and $225 in 
Europe and Asia. 


Circle 566 on inquiry card. 


Supplies Catalog from 
Diablo 


A 25-page brochure from Diablo 
Systems Inc, 24500 Industrial Blvd, 
Hayward CA 94545, illustrates and 
describes the variety of print wheels and 
ribbon cartridges designed for use on the 
company’s Series 1640 and 1650, 
HyType, HyTerm, and matrix printers 
and terminals. The brochure contains a 
sample type line from all of the plastic 
and metallized daisy-wheel print 
elements. For copies of the brochure and 
the name of the nearest Diablo dealer, 
call (800) 227-2076, except in California 
where the number is (415) 443-2273. 


Circle 567 on inquiry card, 
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5-100 Magazine Being 
Published 


MIGRO SYSTEMS 


JAN/FEB ҰЯО VOL NO 1 


THE 
IEEE 5-100 
STANDARD 
HAS 


ARRIVED! 


tea Рос (4-43 


Aio in This ие 
Ado ium uoces Bo, CF 1 та Ма PRR 
ка 


5-100 Microsystems is a new publica- 
tion directed towards users of 5-100 
microcomputer systems. It is a forum on 
such S-100 topics as interfacing, CP/M, 
Pascal, Assembler, FORTRAN, and 
BASIC software. The magazine will also 
cover 16-bit microprocessors, 
multiprocessors, multitasking, time- 
sharing, word processing, system 
development, data base management, 
scientific, and other applications and 
issues. It will be concerned with S-100 
systems such as Cromemco, North Star, 
Intersystems, IMSAI, Poly Morphics, 
Processor Technology (Sol), Xitan, and 
others. 

5-100 Microsystems is edited by Sol 
Libes. Sol has written 13 books, many 
magazine articles, and has edited several 
newsletters. He is the founder and past 
president of the Amateur Computer 
Group of New Jersey, the largest per- 
sonal computer organization in the 
world. The first issue of 5-100 
Microsystems includes the complete pro- 
posed Institute of Electrical and Elec- 
tronics Engineers (IEEE) 5-100 Standard, 
the first part of a tutorial on CP/M, an 
article on modifying the SDS Video 
Board for Pascal editor functions, the 
source code for an 8080 disassembler, a 
directory of Computerized Bulletin 
Board Systems (CBBS), and more. 5-100 
Microsystems will be published six times 
a year. А sample сору is $2. For 
subscriptions and additional informa- 
tion, contact 5-100 Microsystems, РОВ 
1192, Mountainside М) 07092. 


Circle 568 on inquiry card. 


Short Form Catalog and 
Price List 


Sara-Tech Electronics Inc, POB 692, 
Venice FL 33595, has published a catalog 
which includes systems and peripherals 
from Cromemco, North Star, Cen- 
tronics, Heath, and many more com- 
panies, They also have a listing for 
computer-paper forms for all systems, 
Sara-Tech sells systems, peripherals, and 
software of most major companies. 


Circle 569 on Inquíry card. 


A Book on Computerized 
Typesetting 


Donald Knuth, author of The Art of 
Computer Programming, has written 
TEX and METAFONT, New Directions 
in Typesetting, which describes new 
techniques in typesetting. Dr Knuth ex- 
plains how TEX, originally designed for 
use in setting technica] and mathematical 
text, can be applied to all computerized 
typesetting, METAFONT is a system for 
the design of alphabets. It is suited for 
implementation on raster-based devices 
that print or display text. With it, com- 
puters can draw new fonts of characters 
in seconds. TEX and METAFONT repre- 
sent improvements in typesetting that 
will benefit the scientific and technical 
community. The book consists of three 
parts. The first is a lecture on 
mathematical typography; the two other 
parts describe ТЕХ and МЕТАҒОМТ. 
The book costs $12 and is available 
from Dept TM:X, Digital Press, Educa- 
tional Services, Digital Equipment Corp, 
12-A Esquire Rd, М Billerica MA 01862, 


Circle 570 on inquiry card. 


Software Catalog for 
Heath Users 


The Heath Users’ Group has published 
a catalog of programs written by Heath 
users for all Heath computers. The pro- 
grams described include games, financial 
applications, utilities, computer-assisted 
education, and amateur radio. The 
catalog lists the language and designated 
computer next to the program. Prices 
are given, along with services of the 
Users' Group. For more information, 
contact Heath Users' Group, Hilltop Rd, 
St Joseph MI 49085. 


Circle 571 on Inquiry card. 
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SYSTEMS . | 2 


Intellivision from Mattel 


Mattel Electronics is introducing six 
cartridges for its home computer system, 
Intellivision Intelligent Television. 
Soccer, Golf, Skiing, Boxing, Tennis, 
and Sea Battle join the existing fourteen 
cartridges, which range from sports and 
games to children's learning. Intellivi- 
sion's Master Component contains a 
16-bit microprocessor that delivers 
simulated sound effects, three-part har- 
mony, and color reproduction. Two 
12-button, hand-held controllers, each 
with four play-action keys, and a 
16-directional control knob for move- 
ment of screen objects are included. The 
unit attaches to any television set. 

The Keyboard Component uses pro- 
grammed cassettes and features a 
keyboard and a digital cassette system 
with fast-forward and tape search. 
its programs include Physical Fitness, 
Speed Reading, Stock Analysis, 
and Guitar Lessons. The Master Component will retail for approximately $300 or less. The Keyboard Component will cost around 
$550 and the cartridges will cost approximately $30, with the cassettes priced slightly under $30. For information, contact Mattel Elec- 
tronics, 5150 Rosecrans Ave, Hawthorne CA 90250. Circta 586 on inquiry card. 


Computer System from NNC 


NNC Electronics, 15631 Computer Ln, Huntington Beach CA 92649, has released the System 80 computer. The System 80 uses a 4 
MHz Z80 microprocessor and features a floppy-disk controller and two dual-density, 8-inch disk drives, 32 K bytes of programmable 
memory, two serial ports, and the CP/M operating system, The eight-slot 5-100 card cage has five slots available for expansion. The 
desktop unit weighs less than 29 kg (65 pounds) and retails for $3995. Circte 587 on inquiry card. 


Altos Announces a Hard-Disk System 


The Altos Systems АС58000-6 can take advantage of as much as 58 megabytes of hard disk storage. The system can control up to 
four 14.5-megabyte Shugart disks using Winchester-type technology. Áltos designed the ACS8000-6 series so that it handles up to four 
floppy-disk drives. The floppy units 
could accommodate another 4.0 
megabytes of on-line storage. The 
ACS8000-6 family comes with in- 
put/output (1/О) control to support two 
serial and two parallel ports in addition 
to the four serial ports to which the 
users are connected. The hard-disk con- 
troller features direct memory access 
(ОМА) operation; firmware address 
checking; a high-speed first-in, first-out 
(FIFO) buffer; and intelligent sequenc- 
ing. The controller firmware contains a 
routine that automatically double-checks 
all addresses before performing any disk 
writes. The FIFO enables the system to 
transfer data at a 7 million bits per se- 
cond (bps). The system will support 
asynchronous, bisynchronous, and net- 
working communications protocols and 
configurations. Prices range from $9450 
for a single-user system with two 
floppy-disk drives and one 
14.5-megabyte hard disk, to $14,260 for 
the four-user, 29-megabyte system with 
two dual-sided floppy-disk units. For 
details, contact Altos, 2338A Walsh 
Ave, Santa Clara CA 95050. 


Circle 588 on inquiry card. 
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at's New? 


A North Star Program for Salesmen 


The Sales Master One is a collection of 22 programs designed by salespeople for salespeople. The Sales Master One is territory- 
oriented, allowing users to pinpoint selling activities to a particular location. The system generates reports on sales activities, 


Software from 
Compucolor 


Compucolor Corp, POB 569, 
Norcross GA 30091, has released several 
software programs for the Compucolor 
If system. 

The BASIC Editing package features 
six programs including FRED (Friendly 
Editor), КЕМИМ (Renumber), MERGE, 
COMPAC, REMPAC (Deletes 
Remarks), and BASSRC (BASIC-to- 
Source Conversion}. FRED, the most 


TLC-LISP for Z80 Systems 


The LISP Company has announced its 
version of the LISP language for the 
280. TLC-LISP allows manipulation of 
functions as data objects; promotes 
object-oriented programming style; 
defines functions with a variable number 
of parameters; includes structured itera- 
tion and nonstructured escape 
mechanisms; contains complete string 
and character processing capabilities; 
and includes fixed- and floating-point 
arithmetic. The language system also 
contains a table-driven scanner; com- 


A Gomoku Program 


Five Stones Software, POB 1369, 
Station В, Ottawa, Ontario, КІР 5R4, 
CANADA, has released a Gomoku pro- 
gram for North Star Horizon disk- 
operating systems and CP/M-based 
systems. The program features a book 
of openings with 200 entries, the ability 
to take back moves, a 19 by 19 board, 
recent moves displayed along with the 
board, and the ability to customize to 
different screen sizes. The program re- 
quires a minimum of 32 K bytes of pro- 
grammable memory and is available on 
5-inch floppy disks for $29.95. 


Circle 577 on inquiry card. 
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useful of the programs, allows the user 
to edit any line, move existing lines, 
delete a range of lines, and to search for 
the occurrence of any string, variable, 
or command within a program. The 
package comes on a floppy disk and 
costs $29.95. 

Statistics is a series of three disks that 
is useful for engineering applications. 
The floppy disks are entitled Statistics 1, 
lI, and Ш. Each disk contains five pro- 
grams including plot, stat, polreg 
(polynomial regression), index, and 


prehensive error control, an autoload 
feature that "virtualizes" infrequently 
used functions and constants to disk 
files, freeing programmable memory; 
and execution speeds comparable to a 
KA-10 running MACLISP. Over 150 
utility functions are provided. TLC-LISP 
is available for Z80 CP/M systems and 
other versions will be available soon. A 
detailed manual is $15, and the system 
on 5- or 8-inch floppy disks is $150. 
Write The LISP Co, POB 487, Redwood 
Estates СА 95044. 


Circle 575 on inquiry card. 


PLMX — A Language That 
Communicates with АЛ 8- 
or 16-bit Microprocessors 


PLMX is a universal high-level 
language for microprocessors. It can be 
used with all 8- or 16-bit 
microprocessors and was designed 
primarily for use in microcomputer pro- 
duct development systems and in real- 
time process-control applications. PLMX 
syntax is identical to PL/M, so the 
entire library of existing PL/M programs 
can be compiled under PLMX. PL/M 
programs may be used on micro- 
processors other than the 8080 through 


forecasts, and schedules. Various other 
reports assist in daily selling efforts. The 
system has room for 400 jobs on one 
5%-inch floppy disk. The package соп- 
tains a program that allows modifica- 
tions to be made without the need to 
refer to the operations manual. А 
customized disk-operating system allows 
the package to be run on Cromemco, 
Dynabyte, and Processor Technology 
computers. Sales Master One comes on 
a 5%-inch floppy disk with a manual 
for $375. Contact Gemini Instruments 
Inc, POB 205, Larchmont NY 10538. 


Circle 573 on inquiry card. 


more. Common to all three packages 15 
a file manager program that generates, 
maintains, and displays files for use by 
other programs. Statistics I sells for 
$24.95. Statistics П and Ш sell for 
$29.95 each. 

Compucolor has also released Sound- 
ware. This program includes the soft- 
ware and hardware necessary to create 
sounds on the Compucolor Il. It is writ- 
ten in BASIC, with a range of two to 
three octaves. The price is $49.95. 

Circle 574 on inquiry card. 


Software Catalog for 
TRS-80 Level II 


National Software Marketing Inc, 
POB 6195, Hollywood FL 33021, has 
announced a free catalog of software for 
the TRS-80 Model II. The software 
described includes accounts receivable 
and payable, general ledger, payroll, 
inventory, rental mangagement, and a 
variety of financial and mathematical 
programs. These systems will operate on 
the 64 K-byte model with the built-in 
disk. The programs have list prices of 
$15 to $100. Circle 578 on inquiry card. 


the PLMX compiler. PLMX is a true 
compiler, allowing fast compiling times 
—useful for real-time applications. It has 
been developed as a user-oriented 
language. There are no arbitrary format- 
ting rules or line numbers. Comments 
may occur anywhere in the source text, 
except within reserved words, identifier 
names, and numbers. PLMX is priced at 
$1000, which includes an 8-inch com- 
piler floppy disk and instruction 
manuals. To obtain additional informa- 
tion, write Systems Consultants Inc, 
Product Development Group, 4015 Han- 
cock St, San Diego CA 92110. 


Circle 578 on inquiry card. 


High-Speed Sort Utility for 
Ohio Scientific 


BPSort is a high-speed, assembly 
language, sort/merge utility program for 
Ohio Scientific floppy and hard disk 
systems. [t is capable of sorting 20 К 
bytes in ten seconds. Files can be an 
entire hard or floppy disk in length. 
BPSort handles fixed length records. 
Five keys can be specified for ascending 
and/or descending sequence. Sort 
parameters are established using a 
BASIC program. BPSort is OS-DMS 
compatible and is supplied as part of the 
BPS, an interactive data management 
system. It is sold in single-user licensed 
copies for $124. Earlier versions can be 
updated for $25. Order from BPS, 322 
W 57th St, New York NY 10019. 


Circle 579 on inquiry card. 


Microsoft Announces 
TRS-80 Model II Software 


Microsoft is selling TRSDOS- 
compatible versions of its COBOL and 
BASIC compilers for the TRS-80 Model 
lI. Both compilers provide complete 
facilities for commercial or in-house 
software development, including 


RCA's BASIC I Compiler/ 
Interpreter for COSMAC 
Development System 


RCA's BASIC | Compiler/Interpreter 
CDP18S834 is a software package that 
can accelerate program development on 
the COSMAC DOS Development 
System CDP18S007. The package gives 
the user the option of developing and 
running programs in BASIC I or con- 
verting the programs to object code. The 
Output of the compiler is assembled by 
the COSMAC macroassembler to pro- 
duce the executable object code. Some 
of the features of the compiler/inter- 
preter include: 70 characters per line, 
variable designation by a single capital 
letter, and fixed-point arithmetic. BASIC 
I functions include MOD, AND, OR, 
XOR, and USR. The USR function ex- 
tends BASIC I by means of machine- 
language subroutines. Some of the 
statements available to the programmer 
are REM, LET, GOTO, IF, INPUT, 
WFLN, and NEW. With a manual, the 
package is priced at $300. Contact RCA 
Solid State Div, POB 3200, Somerville 
М) 08876. 


Сігсіз 583 on inquiry card. 


SOFTWARE 


Microsoft to Market 
muLISP and muMATH 


Microsoft has become the distributor 
for muLISP-79 and muMATH-79, which 
were written by the Soft Warehouse of 
Honolulu, Hawaii. muLISP offers all of 
LISP's programming features, including 
83 LISP functions, flexible program- 
control structures, and infinite precision 
integer arithmetic in any desired radix (2 
to 36). The modular muMATH symbolic 
mathematics package is useful for scien- 
tific and engineering applications. The 
muMATH routines are written in 
muSIMP, which is included in the 


! 
Microsoft's macroassembler and linking 
loader. The COBOL-80 compiler is an | 
ANSI-74 implementation of COBOL, 
The BASIC compiler produces object 
code that runs faster than interpreted 
BASIC programs. All Microsoft BASIC 
language features are supported. The 
BASIC compiler is also available in a 
version for the TRS-80 Model I. 
Microsoft is the author of Radio Shack's 
BASICs. The BASIC compiler is 
$395,and the COBOL-80 compiler is 
$750. Contact Microsoft, 10800 МЕ 
Eighth, Suite 819, Bellevue WA 98004. 

Circle 580 on inquiry card. 


A Data Base System for 
the TRS-80 


V R Data Corp, 777 Henderson вна, 
Folcroft PA 19032, has announced а 
Data Base system for the TRS-80 Models 
І and II. The Data Base system provides 
the capability to define and create cus- 
tomized records for various applications. 
Records may contain up to 25 user- 
defined variable-length fields and up to 
25D characters per record. À dictionary 
of the fields and their characteristics is 
maintained by the system, Records may 
be added, deleted, and extended; field 
contents may be changed, and fields 
may be removed or added to the record 
or renamed at any time. Records may 
also be linked logically. The records 
may be sorted by any combination of 
fields in ascending or descending order. 
Reports are fully user-definable and may 
be routed to a printer or the video 
display. This four-program BASIC 
system requires 48 K bytes of program- 
mable memory, a minimum of two disk 
drives and a line printer for the TRS-80 
Model 1, with 300 records per disk. Pro- 
grams are available for the Model Il 
with 950 records per disk. 


Circla 584 on inquiry card. 


package. Both programs run with CP/M 
systems. The muLISP program costs 
$200 and the muMATH/muSIMP-79 
program is priced at $250. Contact 
Microsoft, 10800 NE Eighth, Suite 819, 
Bellevue WA 98004. 


Circle 581 on Inquiry card. 


Six Programs for TRS-80 


Level II and Disk- 
Operating System 


International Data Services has 
developed Microsketch III, a graphics 
program for the Level II with 16 K bytes 
of programmable memory for $7.95. 
Freakout is a keyboard-generated 
graphics and sound program for the 
Level lI with 4 K bytes of programmable 
memory for $3.95. The number-base 
conversion program converts any base 
to any other base between 2 and 16. It is 
priced at $3.95. Three other programs 
are available for disk BASIC with 16 K 
bytes of programmable memory. BASIC 
to Electric Pencil file conversion, 
machine language to BASIC data state- 
ment conversion, and mail-list file up- 
percase tó uppercase-and-lowercase con- 
version programs all cost $3.95. Contact 
IDS, 340 W 55th St, New York NY 
10019. Circle 582 on inquiry card. 


Machine-Language 
Program for TRS-80 Disk 
Systems 


The ST80-111 machine-language pro- 
gram is written for the TRS-80 Level Il 
system. This package includes programs 
that allow users to talk to a time-sharing 
computer, transfer files to and from the 
central computer, and customize the 
ST80-111 system. Some of the programs 
included in the system are a BASIC pro- 
gram that creates translation tables, one 
that tells if a file is American Standard 
Code for Information Interchange 
(ASCII) or binary, a binary-to-ASCII 
conversion program, and one that 
changes machine-language programs to 
binary. The ST80-111 has been run on 
HP2000, ІВМ 370 and 360, PDP-11, 
Burroughs, Apple, and North Star 
systems. The minimum requirements for 
the system are (һе TRS-80 Level II with 
one disk drive and 16 K bytes of 
memory, an R5-232C board, and a 
modem. The package is produced by 
Small Business Systems Group, Main St 
and Lowell Rd, Dunstable MA 01827, 
and is priced at $150. 


Circle 585 on Inquiry card. 


May 1980 © BYTE Publications inc 


293 


GET. Paids 
"t using your 
omputer “> 
FUN? Easy 04% 
RUSH COUPON FOR 


‹ ЕВЕЕ РАСТ 
GREP sPARETIME р 


Sendiodayio — DAR-B5 * 
3410 Fulton Ave, Sacramento СА 85821 


VE ANVEANVEANVE, 
NASA А 


УС 
ANS АА NE^ ) 


Circle 236 оп Inquiry card. 


TRS-80 П 


TWO NEW 
CASSETTES 


€ VENTURE ANALYSIS © 
ANALYSE VARIOUS EFFECTS 
IN MINUTES 
7 YR RESULTS INCLUDE: 
REVENUES, COSTS 
BT & AT EARNINGS 
UNDEPRECIATED CAPITAL 
CASH FLOW — ROIC 
AND OTHERS 
16K 14.95 


€ DUPL. BRIDGE SCORING ө 
4, 5, 6 TABLES 
HOWELL MOVEMENT — 
ENTER SCORES, BOARD 
AND PLAYER TOTALS 
IGK 6.95 


Check or M.O. To: 


RLK SOFTWARE 
1310 E. Clarendon St. 
Arlington Heights, IL 60004 


Circle 239 on inquiry card. 


SURPLUS INVENTORY | 


22 MHz 
BANDWIDTH 


“SOLID STATE MONITORS: Sywanu 12° BSW CRT. 22 MHz 
viag handwiith, 800 line retolubon ASL Model С12АСВ ОЕМ 
Шор aiyte wilhout case, Ра phosphor Inputs = эрага! videc, 
hort А vert pos. bync pulses ai nominal TTL/CMOS шенін Any 
тебер raus, 10-20 КМ 115 VAC Simple TRS-80 hookup, add 2 
jumpers. With ЫН rani manual ine! timing, schamatica, TAS-80 
hegkup atc. Waed ie-chacked, very chen, по burns $77. New, 
г ee RU NU ae трлрРаНА АКОН ат ise 


2102 BONANZA: Рита. brand new static 1024x1 RAM 
Бати F-2102-FPC, 350 ns Sold in sleeve 01 25. 1-3 sleeves af 
320 ға. 4-8 Uooves 01 $16 аа 10 sleeves and up mi $10 per Heave, 
that's grima, naw 21022 n1 3 


“5100 CORE SALE: Brand naw. tiec Ampex core, See attics 
173 TIME FOR CORE" [57 Kilopaud p. 34) which describes an 
easily buit interface betegen ihe core and an S-100 machina. But 
ignore Ihe prices in T4 anir Sam priced, inchaiing large 
documentalic^ pag ӨК bounds 900 16K boards 8230. Add £4 for 
echamalcs of cora 


"OTHER SURPLUS BARGAINS: HAAD DISKS, now w/man- 
ual 5995 БНЦОАЯТ SAB00-1/801 Hoppees wimanual, new $425 
Full ASCII KEYBOARDS $44 TOUCHTONE DECODERS $46. 


TERMS: UPS Incivded АН stipt except disk dives. UPS COD 
ari $125 VISA A MC mid 4% NJ add sales (ал Everyitung 
Quatatieed immecuale shipmam of immediate rafend Phone 
nrde and qussiions are wacom 


"гле or сай (оғ full epee sheets on (pecilic emt. 
ELECTRAVALUE INDUSTRIAL 
Р.О. AGS 157-B Ev] 

MORAIS PLAINS МЈ 07850 ср. are welcome, 
бе 201/267-1117 


Phone orders | 


TRS-80 Model | and Ii quality software 


Í DAIA BASE MANAGER I0M-IV $8 
f You can use 11 іп маша а dala hase & produce reparis without ary 


pogramming беле fie parameters & report loimais оя-һпе Features key 
tamom access fast malti-key sort field anth. label generator audit 1%) 
MOD- versión with more than 50 enhancements $1 


[ACCOUNTS RECEIVABLE ACCT Mi 
И Оле or more dives Order entry calculates sales tax shipping amount for 


mullyple stems Credit checking aging Sales analysis invoices. statement: 
and reports As ЕТ lo most ather А/В ours can be used by doctors store 
manages elc Н version $149 


WORD PROCESSOR 1K 59 0% $9 ми $49 
Fist wind processor Specatically designed for the TRS-B0 hat uses disk 
storage for text Written іп BASIC No special hardware and text limit Use for 
Miters manuals & reports JAK verupn features upper/lower Case without 
hardware change and mulliple aput text lites 


MAILING LIST advanced MAIL V $39 
Fast sort by any heid Multiple labels and separis 4-dajit selection code new 
fp code ез! screen apot live keyboard powerlul report writer: MOD-IESOD 


INVENTORY IV-V $99 
9 digit alphanumerit key for fast мү random access Reporis кїй order 
" гена summary etc Calculate EO Q Powerlul report writer MOD- 


MOWI programs aie — modilsed guaranteed 10 run with 1 year 
newsieltes & updates 10% aff for ordering more than 1 MO-II programs 


MICRO ARCHITECT 
96 Dothan St Arlington. MA 02174 


Circle 237 on inquiry card. 


«oduct versatility and value 


IN NEW YORK CITY 


OHIO SCIENTIFIC à ARISTO/ 
POLKS FULL STOCK AND SER- 
VICE ON CHALLENGER MICRO- 
COMPUTERS. 

CHALLENGER C1P BK $399 00 
C1P 5* FLOPPY 20K $1198 00 
SUPERBOARD СІР $279 00 
CHALLENGER (COLOR) C4P 8K $698.00 
C4P FLOPPY 24K 5" $1698.00 
CHALLENGER CaP $895 00 
COLOR-DUAL 8' FLOPPY C&P $2597 00 
C-3 48K DUAL FLOPPY 8" $3995 00 
С-3 + 23 MEG HARD DISK $9900 00 
C-2-0EM 48K DUAL FLOPPY B" $2699 00 
PLUS ALL SOFTWARE & PERIPHERALS 
Ман order invited if machine can be 
sent back to us for service. 220V 
conversions available for systems- 
write for quote. Write for free cata- 
log. МС. VISA AX CARDS ACCEPTED 


Aristo/Polks . 212-279-9034 
314 5TH AVE (32 STJN Y C. NY 10001 
939/6-DAILY I THURS TIL SB SUNDAY 11-5 


Look to Aristo/Polks for ret 


о 


Look to Aristo/Poiks for гепаб!ИКу. quallty. 


Circle 240 on inquiry card. 


GAME DESIGN 


Leading Coin-op Amusement 
Game company will consider use 
of YOUR pinball, video or other 
game idea on a royalty, commis- 
sion or other basis. WRITE FOR 
DISCLOSURE FORM BEFORE 
SUBMITTING GAME IDEA. 


Department ВМА 
Р.О. Box 236 
Bensenville, IL 60106 


“а bility, quality, product versatility and value 


ааа г Fo 


SHORT 50 FT. 
CASSETTES 


Premium tape and cassettes acclaimed 


| by thousands of repeat order micracom- 


puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 


Circle 238 on inquiry card. 


BUSINESS SOFTWARE 
CP/M AND MODEL 1 COMPATIBLE 
NEWLY ENHANCED VERSIONS 


MEDICAL MGMT SYSTEMS .,..... 
DENTAL MGMT SYSTEM .... 

REAL ESTATE MULTI-LIST ... 
INSURANCE AGENCY MGMT ..... 
LEGAL TIME ACCOUNTING ..,... 
GENERAL LEDGER 

ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE ... 
PAYROLL PROCESSING .. 
INVENTORY MANAGEMENT ..... 
WORD PROCESSING/NAD ......... 
DATABASE MANAGEMENT ........ 9495 
HIGH-SPEED UTILITY SORT ... 


NEWI LATEST CBASIC-2 ..... 
NEWI LATEST MBASIC 5.1 ... 
NEWI MBASIC COMPILER .... 


* *'CP/M 2.0 FOR MODELII........ . $ 
COMPLETE SOFTWARE CATALOG 
COMPLETE HARDWARE GUIDE ......... 5 


UNIVAIR, INC. 314-426-1099 
10327 LAMBERT INTL AIRPORT 

ST. LOUIS, MISSOURI 63145 USA 

MASTER CHARGE/VISA CARDS О.К. 


Circle 241 on inqulry card. 


| Dial: 402-987-3771 


VAN 


РИЯ е Ў 


HOTLINE ООЙ 


YOU NEEO ORISP, HIOH CONTRAST [> 
BLAOK-WHITE элё VIYIO 00106 
ALPHÁA-NUMERICS /GMAPHICS 

CAPABILITIES FROM YOUR VIDEO 

MONITOR IF YOU WANT REALLY 
SUPER-LOOKING IMAGES FROM 

YOUR COMPUTEA!! 


AS SPECIALISTS ТИ VIDED 
АДОИ у, we ТАШ wa 
Waive ma пті maalta or 
пабы ани for your ny ther 
Ош produci Пле includat 
та popular "Micra-Vertur'' 


Wubeamiet Кіп and part. ҒНЕЕ 
CATALOG UPON REQUEST. 
белет. welcomed, Well established 
program with ever 400 белігі. 


Cm x 


АТУ Research 13-0 BROADWAY DAKOTA 


Сігсіе 244 on Inquiry card. 


П Or 


APPLE П PLUS 


16K$975,95, Extra 15K 
ES. RAM installed 
$74.95, extra ЗӘК E.S. 
RAMIinstalled 5148.95. 


APPLE Ii HOBBY! 


PROTOTYPING CARD | 


PartNo.7807 $14.95 


REAL TIME 
100,000 DAY 
CLOCK 


MIT. HAROWARE Dou- 
Ме the utility of your 
5-100 bus computer 
with a real-time clock 
that keeps time in 
1005 increments for 
over 273 years. Pro- 
gram events for the en- 
tire period with real оте 
interrupts..without de- 
railing the system, Main- 
tain a log of computer 
usage, time and date 
transaction printouts, 
calluplists.. virtually any 
activity where time 15 8 
factor On-board battery 
backup. МНРХПО4-- 
$249.95 


SUPER MODEM 


РА 
Dngnate, AS-232 and 
20 mA compatable, Full 
duplex, and half duplex, 
direct connect or a- 
coustic coupled, on 
board power supply, car- 
ner detect light, DH25 
plug. 300 BAUD, Type 
103 compatable fre- 
quencies, Bare board 
Part No. 2000, $19.35, 
Kit Part No. 2000A, 

93,95. 


16K EPROM 


memory speed selec- 
tion provided, ad- 
dressable anywhere in 
GSK of memory, can 
be shadowed іп АК in- 
crements, Board only 
$24.95 part по. 
7902, with parts less 
EPHOMs $49.95 part 
no. 7902A. 


To Order: 


PET COMPUTER 


ы 


With 16K & monitor - 
$795. Dual Disk 
Drive - $10 95 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE Il 


There are S inputs that 
can be driven from 
TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the B sockets 
of your Apple ll. It has 
a 16 pin socket for 
standard dip mbbon 

cable connection 
Board only $15.00 Part 
No. 120, with parts 
$59.95. Part Мо. 120A. 


VIDEO TERMINAL 


16 lines, 64 columns * 
Upper and lower case 
* 5x7 dot matrix « Se- 
rial AS-232 in and out 
with TTL parallel 
keyboard input * On 
board baud rate 
generator 75, 110, 
150, 300, 600, 6 
1200 jumper select- 
able + Memory 1024 
characters (7-21L02) 
* Video processor chip 
57296364 by Necu- 
lonic « Contro! char- 
acters (CR, LF =>, +. 
t, 4, non destructive 
cursor, CS, home, CL 
* White characters an 
black background or 
vice-versa * With the 
addition of а key- 
board, videa monitor 
or TV set with TV 
interface (part no. 
107A) and power 
supply this is à com- 
plete stand alone 
terminal * also 5-100 
compatible * requires 
+16. & -18 VDC at 
100mA. and ВУОС at 
1A. Part Мо. 1000A 
$139.95 kit. 


PARALLEL TRIAC 
OUTPUT BOARD № 
FOR APPLE II Sead 


This board has 8 triacs capable of 
switching 110 volt 6 amp loads (660 watts 
per channel) or a total of 5280 watts. Board 
only $15.00 Part No. 210, with parts 
$119.95 Part No. 210A, 


APPLE 115: 


| SERIAL 1/0 У Бк 


INTERFACE 


Baud rate is continuously adjustable from O | 
to 30,000 e Plugs into any peripheral | 
connector e Low current drain.RS-232 input | 


and output e On board switch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e Input and Output 
routing from monitor or BASIC to teletype or 
other serial printer e Program for using ап 
Apple 1! for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. e Also 
watches DTR e Board only $15.00 Part No. 
2, with parts $42.00 Part No. 24. assembied 
$62.00 Part No. 2C 


8K EPROM PICEON 


€ Programs 2708's address relocation of each 
4K of memory to any 4K boundary € Power on 
jump and reset jump option for “turnkey” 
systems and computers without a front panel 
е Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom сой, 
board with parts but no EPROMS $1 39, with 4 
EPROMS $179, with 8 EPROMS $219. 


WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 


FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, remex 5" & B" drives 
up to 8 drives, on board PHOM with power 
boot up. will operate with CPM [not 
included). РСВО 


$24.95, $168 Kit 

GMB-12 MOTHER BOARD, 13 slot, termi- 
nated, S-100 board only $94.95 

1 


89. 
CPU-1 ВОВОА Processor board S-100 with 
B level vector interrupt PCBD .. $25.95 
$89.95 Kit 


BOARD. Short Version of 
-12. 9 Slots PCBD $30.95 


Fully 5-100 bus compatible including 16-bit 
machines and 4 MHz processors. e Two soft- 
ware selectable Baud rates—3OO Baud and a 
jumper selectable speed from 45 to 300 Baud. 
(110 standard). Supports originate and answer 
modes. e Direct-connect Microcoupler. This 
FCC-registered device provides direct access 
into your local telephone system, with none of 
the losses or distortions associated with accus- 
ис couplers and without a telephone company 
Supplied data access arrangement. е Auto- 
Answer/Auto-Call. The MICHOMDDEM 100 
can automatically answer the phone and receive 
input; it can also dial a number automatically. e 
Automatic Heset and Disconnect. е Software 
compatible with the D.C. Hayes Associates 
80-103A Data Communications Adapter 
Micromodem-DCHA32525—39]379.95 


Ib ETE Е _ 


Tape Interface Direct Memory Access € Record 
and play programs without bootstrap loader [no 
prom) has FSK encoder/decoder for direct con- 
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to 
а digital recorder at any baud rate e S-10D bus 
compatible ә Board only $3500 Part No. 112, 
with parts $11000 Part No. 112A. 


SYSTEM MONITOR 
8080, 8085, ог 2-80 System monitor for use 
with the ТІОМА board. There is no need for 
фе leat panel Complete with docurnentation 


RS-232/TTY 
INTERFACE 


PART WO 602 


This board has two 
active circuits, опа соп- 
verts RS-232 to 90 mA, 
the other converts 20 
mA to AS-29e. Ае. 
qures +12 and -12 
volts. $9.95 Part Мо. 
БООА Kit. 


Four Serial 1/0 85-232 
ports. 8-100 Бис, Soft- 
ware or jumper selectable 
baud rate (110, 300, 600, 
1200, 2400, 4800, 8600, 
19.2K], on board Xtal baud 
rate generator, Address- 
ing, switch selectable, 
Panty or no panty (odd or 
even) switch Selectable, 1 
or 2 stop bits, 5 ta 8 
bits/ character. Board only 
$29.95, Part №. 7308 
With parts [kit) $199.95. 
Part No. 7ЭОВА 


S-100 BUS 
ACTIVE TERMINATOR 


Board опіу $14.95 Part No. 900, with parts 


$24.95 Part No. ЗООА 


Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U.S. only, or а VISA or Master Charge no., expiration date, signature, phone no., 


om shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
== | Ч dling. Payment must Бе in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send lor FREE Catalog . . . a big self-addressed envelope with 41% postage gets it fastest! 


ELECTRONIC SYSTEMS Dept. B Р. 0. Вох 21638, San Jose, CA USA 95151 


Circle 245 on inquiry card. 


BYTE May 1980 
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296 


HEX ENCODED KEYBOARD 


Four anboard LEDs mdi- 
cate the HEX code gen- 
erated for each key 
depression. The board 
requires à single +5 
volt supply. Board only 
$15.00 Part No. HEX-3, 
with parts 49.95 Part 
Мо. HEX- ЗА. 44 рп 
edge connectar $4.00 
Part No. 44Р. 


T.V. 
TYPEWRITER 


Ө Stand alone ТУТ 
@ Se char/line, 16 
lines, modifications for 
64 char/line included 
è Parallel ASCII (TTL) 
input @ Video output 
© 1K on board memory 
& Output for computer 
controlled curser € 
Auto scroll € Non- 
destructive curser 6 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS € Scroll up, down 
© HRequres +5 volts 
at 1.5 amps, and -12 
volts at SO mA Ө А 
7400, TTL chips e 
Char. gen. 2513 e 
Upper case only Ө 
Board oniy $39.00 
Part Mo. 106, with 
parts $145.00 Part 
No. 105A 


44 BUS MOTHER 


Has provisions for ten 
44 pin (.156) connec- 
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
22 is connected ta Z 
Гог power and ground. 
All the other pins аге 
connected in parallel, 
This board also has 
provisions for bypass 
Capacitors. oard 
cost $15.00 Part Na. 


102 Connectors | 


$3.00 each Part No. 
44WP 


To Order: 


BAUD RATE 
GENERATOR 


€ Converts serial to 
parallel and parallel to 
serial Ө Low cost on 
board baud rate gener- 
ator 9 Baud rates: 
110, 150, 300, 600, 
1200, and 2400 ө 
Low power dran +5 
volts and -12 volts 
required Ө TTL com- 
patible 6 All characters 
contain a start bit, 5 
to B data bits, 7 or 2 
stop bits, and either 
odd or even parity. Ө Ali 
connections go toa 44 
pin gold plated edge 
connector ® Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
Мо. 101A, 44 pin edge 
connector $4.00 Part 
No. 44P 


RS-232/20mA 
INTERFACE 


This board has two 
passiva, opto-isola- 
ted circuits. One con- 
verts RHS-232 со 
eOmA, the other con- 
verts 2ОтА to RS- 
232. All connections 
go to а 10 ріп edge 
connector. Requires 
+12 and -12 voits. 
Board only $9.95, 
part no. 7901, with 
ale $14.95 Part 
о. 7901A. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
Н5-232 serial іп and out. Sold only as ап 
assembied and tested unit far $248.85. 
Part No. ТА 1000С 


ASCII KEYBOARD 


53 Keys papular ASR-33 format » Rugged 
G-10 РС. Board « Tri-mode MOS encoding 
* Two-Key Rollover *MOS/OTL/TTL Compat- 
ible • Upper Case lockout «Data and Strobe 
inversion option * Three User Oefinable 
Keys • ом contact bounce • Selectable Par- 
ity * Custam Keycaps * George Risk Model 
753. Requires +5, -12 volts. $59.95 Kit. 


ASCII KEYBOARD 


TTL & DTL compatible * Full 67 key array 
* Full 12B character АЗС output • Positive 
logic with outputs resting low * Data Strobe 
* Five user-definable spare keys • Standard 
22 pin dual card edge connector « Requires 
+5VDC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $119.95. 


COMPRINT 
PRINTER 


Printing Characteristics: 225 characters/ 
second (170 lines/minute) throughput @ 9 
horizontal x 12 vertical matrix © 96 ASCII 
character set with upper and true lower case © 
BO characters/ line Ө 5.8 lines/inch 

Buffer Memory: standard 256 bytes; e 
optional; 2.048 bytes (buffer mernary option 
designated as Model 912-2 K), add $149.95. 
Paper Requirements: electrosensitive type 
(aluminum coated) e 8-1/2 inch width Ө 57 
inch max. (300 ft.) гой diameter. 

Model 812-5 Interfacing: сегізі interface 
RS232 and 20 mA current loop € BAUD rates 
110. 150. 300, 600, 1200, 2400 and 4800 
are strap selectable. 

Model 912-P Interfacing: parallel interface, 
IEEE-488 and B bit parallel {strobe/ acknow- 
ledge). Model 912-5, Part No. CPIA, 32118, 
$579.95. Моде! 912-Р, Part No. CPIA, 32117, 
$559.95. 


Т.М. INTERFACE 


@ Converts video to 
AM modulated HF, 
Channels 2 or 3. So 
powerful almost no 


| tuning is required. On 
board regulated power | 


supply makes this ex- 
ігетеіу stable. Rated 
very highly in Doctor 
Dobbs‘ Journal. Recom- 
mended by Apple Ө 
Power required is 12 
voits AC C.T. ог +5 
volts OC @ Board only 
$7.60 part No. 107, 
with parts $13.50 Part 
No. 107A 


SOROC IQ 120 


Е 


Upper/ lower case dis- 
play е Numeric keypad 
& cursor keys е Рго- 
tected fields, V» inten- 
sity display e AS 232 
interface & aux. port. 
19120—$799.95 = 
10140 Detachable key- 
board—$1199.95 


RS-32/TTL 


INTERFACE 


E 
—d + 
eel 
е” 
ж . 
T 
Ар 


Б 
ZR | 
шақ 

МЕНЕ 


232 ta TTL e Two se- 
parate circuits e Re- 


| quires -12 and +12 


volts ® All connections 
go to a 10 pin edge 
connector, kit $9.95 Part 
No. 232A 10 Pinedge con - 
eer $3.00 part No. 


TAPE 
INTERFACE 


e Converts а low cast 
tape recorder to а 
digital recorder e Works 


| up to 1200 baud e Dig- 


ital in and cut are TTL- 
serial e Output nf 
board connects to mic. 
іп ОҒ recorder e Ear- 


| phane of recorder сол- 


nects to input on board 
e No coils e Requires 
*5 volts, low power 
drain e Board only 
$7.60 Part No. 111, 
with parts $28. 95Part 
No. 111A 


e Туре 103 € Full or half 
duplex € Works up ta 
ЗОО baud € Originate 
or Answer 9 Serial TTL 
input and output ® con- 
nect 8 11 speaker and 
crystal mic. directly to 


1 board © Requires +5 


volts Ө Board only $7.60 
Part No. 109, with parts 
$29.95 Part Мо. 109A. 


COMPUCOLOR || 


With reg. keyboard 
МООЗ ЭК $1595.95 
MOOD4 16K $1695.95 
MOD 5 Зек $1995.95 
Now includes $250 
more, worth of soft- 
ware and accessories 
with 101 key option add 
$134.35 with 117 key 
aption add $179.95 


DC POWER SUPPLY 


e Board supplies в regulated +5 
volts at З amps., +12, -12, and -5 
volts at 1 amp. e Power required is 
B volts AC at 3 amps., and 24 volts 
АС С.Т. at 1.5 amps. e Board only 
$12.50 Part Na. 6085, with parts 
axcluding transformers $42.50 


Part No. GDB5A 


Mention part no. description, and price. іп USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U. S. only, or a VISA ог Master Gharge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Dutside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog ...à big self-addressed envelope with 41* postage gets it fastest! 


ELECTRONIC SYSTEMS Dept. в ов гз. San Jose, CA USA 95151 


BYTE May 1980 
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TRS-80 
SERIAL 1/O 


e Can input into basic 
e Can use LLIST and 
LPRINT to output, or 
output continuously e 
RS-232 compatible e 
Can be used with or 
without the expansion 
bus e Onboard switch 
selectable baud rates 
of 110,150, 300, 600, 
1200, 2400, panty аг 
ng panty add or even, 
5 to B data bits, and 1 
ог 2 stop bits. ОТВ. 
line e Requires +5. 
-12 VDC e Baard only 
$1995 Part No. B010, 
with parts $53.85 Part 
Мо. В0О10А, assembled 
$79 95 Part Мо.В010 
C Mo connectors pro- 
vided, see below. 


[i | 
EM/RS-23E сол. 
nectar Part No 
D628? $6 00. ath 
W. В conducter 
cable $10 95 Part 


hao 092825 
Т mbsen cabe 


өтіл асе corn- 
nectors to fit TAS: 
BO a^d cur ser 
board $15 95 Part 
Нә САНАП 


eames 
ашы 
COMPUCRUISE 


ei, 
= ШЕЕ. На! 
к @i Ub 


$12995: ил сгизесой- 
troi $159.95 


THE TELESIS 
VAR-BO 
INTERFACE 


For the TRS-BO with 
Levelll Basic @ Provides 
B outputs € Provides В 
inputs & 2 ft. of inter- 
connecting cable w/ con- 
nector ® Plugs directly 
inta TRS-80 € Power 
supply provided @ As- 
sembled and tested 
Part Мо. VARBU, intra- 
ductory pone 5109.95 


GAME PADDLES | DISKETTES 


& SOUND 


a ` 
Includes: 2 game pad- 
dies, interface, soft- 
ware, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory of 
operation, and user 
guide; plus 2 games on 
Cassette (Pong and 
Starship War). $7995 
Complete Part Мо. 
7922C 


DIGICOM DATA 


PRODUCTS INC. | 


Series 312 


300 BAUD Ongmnate, 
Part No. AC3122, 
$219.95. 300 BAUD 
Answer, Part No 
АСЗ122, $219.95. 
300 BAUD Answer/Or- 
iginate, Part No. A4C3123, 
$229.95 


LIGHT-PEN 
For Your TRS-80 


фей | 


Your TRS-80 Light-Pen 
is a carefully engineered 
instrument and with the 
proper care will give 
satisfactory use and 
rnany years of service. 
Part No. TRSBOLP 
$24 95. 


SYSTEM 
EXPANSION 
from 
LNW Research 


Ф Serial RS232C/20 
mA 1/0 € Floppy con- 
troler e 32K bytes 
memory 6 Parallel print- 
er port € Dual cassette 
port Ө Heal-time clock 
Ф Screen printer bus e 
Onboard power supply 
€ Software compatible 
€ Solder mask, silk 
screen, PC board and 
user manuel, Part No. 
LNWB0D, $69.95. 


For the 
TRS-BO or Pet $8 
anao Part No. 4116/ 


LEEDEX 
MONITOR 


- 


= 


Box of 10, 5" $29.95. f 
B" $39.95. 

Plastic box, holds 10 
diskettes, 5" - $4.50, 
B” - $6.50. 


16K RAMS 
Арріе, 


| Case* $139.00 


S-100 INTERFACE 


АМ S-100 hus Adapter— Motherboard for the 
TRS-BO. Kit, Part No. HLIHB 10LXK, $295.35. 
Assembeled, Part No. HUH81 DLXA, $375.95. 


A FULL SUPPORT SYSTEM 
FOR TRS-80 


WL. 


—. 


e 32K of RAM € ЕРВОМ firmware € Disk 
control € Oata acquisition Ө Parallel 1/0 € 
Serial 1/0 ө Plug into GPA's Motherboard. 
ОРА" quality design includes € 6-44 pin edge 
connectors @ +5V, -5V, «12V, -12V external 
power supply required ® Active termination. 
The Motherboard, Part No. СРАВО, is only 
$149,95. 


TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 
FOR THE СРАЗО 


Memory cards: Now with Fortran compilers 
available for your ТН5-ВО, additional expansion 
memory is a must! Card with sockets only, Part 
No. GPABO1,$1198.35. Card with 16K of 4116 
Dynamic Ram, Part No. GPABO2, $224.95. 
Card with 32K af 41 16 Dynamic Нат, Part Мо. 
СРАВОЗ, $329.95. All cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
lasing and Y me and disks. For 2708 
or 2716 EPROMS., Part No. 6РАНО6, $79.95. 
Serial 1/0 card. Here's what you've been 
asking for, a full serial terminal interface, with 
RS-232C or 20 mA. Current loop. Input/ output 
capabilities. Part No. GPABO7, $79 95. 
Parallel 1/0 Card. Control functions in the 
Outside world, monitor and store real time 
events. Two parallel output ports. Dip switches 
uoo ports (0-254) Part No. СРАВОВ, 


12" Black and White • 
12 MHz Bandwidth 
е Handsome Plastic 


FLOPPY DISK 
STORAGE BINDER 


Three-ring binder 
comes with ten trans- 
parent plastic sleeves 
which accommodate 

either twenty, five-inch 
or ten, eight-inch 
Норру disks. Binder Б 
10 holders $14.95 Part 
No. ВВОО; Extra holders 
9656 each. Part No. ВОО. 


DIGITAL 
CASSETTE 


5 min. each side. Box 
к uU $9.95. Part No. 


DISK JACKET" y 


Holds two 5-1/4 inch | 
diskettes and wii fit 
any standard three ring 
hinder. 3.95 / 10 Pack. 


TRENDCOM 
PRINTER 


e 40 characters per 
second @ 4-7/15 inch 
wide thermal paper Ө 
Graphics (TAENDCOM 
100} 480 sevendot 
print postions per line. 
TRENOCOM 100, Part. 
No. ТАСОТОО, 49595. 
TRENDCOM 200, Part 
No. TRCO200, $375 85. 
Interface for ТН5-БО, 
Part No. ТВОА $45.95. 
For Apple ІІ, Part No. 
TRCAII, $75.95. For 
PET, NO. TRC??, 
$79.95. Рог Scoccerer, 
TRCSR1 $45.95. 


SARGON: А Computer 
Chess Program 


Features the complete program that won the 
1978 West Coast Computer Faire Tourna- 
тепе. Part No. 00603 — TRS-BD Level Il: 
Part Мо. 00604 — Apple Il (24K). $19,95 


SOUND EFFECTS AND MUSIC 
FOR YOUR COMPUTER 


-40 Compucolor |! 
ADD SQUND TD YCAIR IET: C PAOLA AME 


SOUNDWARE is a complete system. It includes 
а speaker/amplifier unit with volume control, 
earphone jack, and connectors. It boasts 
excellent tone quality yet is small and convenient 
to use. Add batteries, plug it in, and play. One 
year warranty SOUNDWARE package lin- 
cludes INTRO to SOUNDWARE programs! 
РЕТ (8K), Part Na. 20003, $29.95. TRS-80 
Level И (18K), Part No. 20002, $29.95. 
Compucolor | (BK), Part No. 20001, $39.85. 
INTRO to SOUNDWARE programs only PET 
and TAS-80, Part No. 20005, $1 4.35. Compu- 
calor Il Part No. 20006, $19.95. 


10 Order « Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 

" We accept C.O.D. orders іп the LI. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 

ас shipping charges will be added. CA residents add 6.5% for tax. Qutside USA add 10% for air mail postage and han- 
| WE dling. Payment must be in Ц. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog ...a big self-addressed envelope with 41* postage gets it fastest! 


ELECTRONIC SYSTEMS s 0.802163. San Jose, CA USA 95151 


Сігсів 245 on inquiry card. 


Сігсів 247 on inquiry card. 


iE 


— CALIFORNIA COMPUTER SYSTEMS 


16K RAM BOARD. Fully buffered addressable in 4K 
blocks, [EEE standard for bank addressing 2114's. 
PCBD $ 26.95 Kit 450 NSEC $249.95 


РТ-1 PROTO BOARD. Over 2,600 holes 4" regula- 
lors. All 85-100 buss functions labeled, gold fingers. 
FCBD $25.95 


PT-2 PROTO BOARD. Similar to PT-1 except set- 
up ta handie solder laii sockets. PCBD  .. $25.95 
CCS MAIN FRAME. Kit (5-100) $349.95 
APPLE EXTENDER. Kil $22.95 


APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kit ‚5275,00 
ARITHMETIC PROCESSOR FOR APPLE 7811A. 
Kit $350.00 


APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit $89.95 


APPLE SYNCHRONOUS SERIAL eub —— 
7712А. Kil - $89.95 
ALL OTHER CCS PRODUCTS. AVAILABLE 


т.т/// 


PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or ВК EPROM. No external supplies 
require textoo! sockeis. Kit ... $129.95 


СВ-1А 8080 Processor Board. 2К of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port wilh stalus. Kit $129.95 РСВО: $27.95 


VB-3 80x55 VIDEO BOARD. 
Graphic included TBD 


10-4 Two serial I/O рогіз with full handshaking 
20/60 ma currant loop: Two parallel 1/O poris. 
Kit $130.00 РСВО $26.95 


VB-1B 64 x 15 video board, upper lower case Greek 
composite and parallel video with software. S-100. 
Kit 5125.00 PCBD $26.95 


CB-2 280 CPU BOARD. Kit $185.95 
AIO APPLE SERIAL/PARALLEL $158.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


и? Ine. 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operale 
with CPM'" (not included). PCBD .—. $42.95 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
оғ instruction single step. PCBD $47.50 
MEM-1A 8Kx8 fully buffered, 5-100. uses 2102 
type rams. PCBD $25.95 
QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only $34.95 
CPU-1 8080A Processor board S-100 with 8 level 
vecior interrupt. PCBD $26.95 
RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $23.95 
EPM-1 1702A 4K Eprom card. PCBD $25.95 
EPM-2 2708/2716 16K/32K EPROM CARD. 

PCBD А 525.95 
QM-9 MOTHER BOARD. Short Version ої ОМ-12. 
9 Slots. PCBD $30.95 
MEM-2 16K x8 Fully Buffered 2114 Board 

PCBD $26.95 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD $25.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette. 

PCBD $26.95 
2708 $9. 49 2114 (200 NS) low pwr 
2114 (450 NS) low pwr. 5.99 $6.99 


MIKOS 


NE 
pess AND PHO (415) 726-7593 
Р.О. Box 955 • El Granada, СА 94018 
Please send for IC, Xistor and Computer parts list 


WAMECO INC. 


any ADD 


ication 
is available 


in mi 


University Microfilms International 


Please send me additional information. 


Name 
Institution 
Street 
City 

otate 


298 BYTE May 1980 


300 North Zeeb Road 


Dept. P.H. 


Ann Arbor, MI 48106 


U.S.A. 


MAY SPECIAL SALE 
ON PREPAID ORDERS 


[Charge cards not included on [his eter 
10-4 LAYOUT REJECTS. One simple change. 
PCBD ...... $20.00 
8K x 8 RAM. Fully buffered. 450 NSEC assembied 
and tested. 599 49 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS 27 18K ram 


wilh L2114 450 NSEC $249.95 
МЕМ-2 with MIKOS 213 16K ram 

with 12114 250 NSEC  ........ $279.95 
MEM-1 wilh MIKOS 21 450 NSEC BK 

RAM Ж. $119.95 
CPU-1 with MIKOS =2 8080А СРІ) $ 0495 
QM-12 with MIKOS 74 13 slot mother 

board — S 89.85 
RTC-1 with MIKOS =5 real time clock 5 54.95 
ЕМР-1 with MIKOS 710 4K 1702 less 

EPROMS —M $ 49.95 
ЕРМ-2 with MIKOS 211 16-32K EPROMS 

iess EPROMS d 5 59.95 
ОМ-9 with МІКО5 *12 9 slot mother 

board нй 5 79.95 
FPB-1 with MIKOS 214 all parts 

lor front pane! $134,95 


MIKOS PARTS ASSCRTMENTS ARE ALL FACTORY MARKEO 
PARTS. KITS INCLUDE ALL PARTS LISTED АЗ REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED, ALi SOCK- 
ETS INCLUDED 


VISA ог MASTERCHARGE. Send account number, interbank пит. 
bei, expiration date and sign your order Approx, poslage wili 
be added Check ar money order will ін sent post paid 0,5, 
If you are not я reguiar customos, please use charge, cashier's 
check gi postal money order Ofherwise there will be a pao- 
week delay for checks (а clear. Сәні. residenis add й0р tan, 
Money back 30-day guarantee We cannol accent relurned IC's 
that have been soldered ta Pines sutyect fo change wilhoul 
notice $10 minimum order. 51.50 service charge on orders 
fess than $10.00. 


18 Bedford Row 
Dept. P.R. 

London, WC1R 4EJ 
England 


BUSINESS WORLD МАЕ OIRIDISIR 
Immediate response to your orders (verbal or written). Phone (213) 371-1660 
= Сготетсо System Three FEATURES . . . 


е Z-80A Micro Processor е” 64K НАМ 
е Dual 8" Double Sided Disk Drive easily expan- 
dable to 4 Drives е RS232 and Printer Interface. 


CALL FOR OUR PRICE 
Cromem co System Two FEATURES . 


е 2-80A Micro Processor * 64K RAM 
е Wangco Drives • Н5232 and Printer Interface. 


CALL FOR OUR PRICE 


MONITOR 
A Superb ~ əң 


Black and 
White TV 


—— o 


ATARI 800 беталды, System 


Monitor We have a 

that can complete stock Packed with: Computer Console, Basic 

be used of different Language Card, Education System 

with most Software for Master Cartridge, Cassette Recorder, TV 

Computers № the Apple Il Modulator, 8K Memory (expandable to 
= 48K), Power Supply & all Books and 

OUR All Apple and Apple related products... Manuals $849.99 


PRICE $185 20-25% OFFlistprice | ATA pj ДО Personal Computer 
System for less 

Packed with: Computer Console, Basic 

Language Cartridge, Power Supply, TV 

Modulator, and all Books and 

Manuals 5524.99 

АТАҢ! Program Recorder 69.99 

ATARI Software, Rome, Cassettes 25% ой list price 

ATARI Expansion Memory 8K Module 99.99 
16K Module 169.99 


Texas Instruments TI-99/4 Home Computer 
The ТІ-99/4 gives you an unmatched combination of 
features, including: + Powerful TI-BASIC - built-in 13-digit, 
floating point BASIC. • Up to 72K total memory capacity 
— 16K RAM (Random Access Memory), 26K ROM (Read 
Only Memory), plus up to 30K ROM in TI's Solid State 
Command Modules. • 13" color monitor included di 
" Revolutionary Solid State Speech '" di 
Synthesizer (optional) Our Price $999. а 


ZENITH DATA SYSTEMS: 
Smart Video Terminal 


эү Printer 


L Ë The Paper tiger 


This low-cost printer has 
№ the capability of printers 
E twice its price. idea/ for use 
with small computers 


|veczom ma — 
w/graphics OUR PRICE $1050. poem 


System B is a 2-80 based microcom- 
puter with over 630,000 characters of on- 
line storage and is capable of handling 
standard accounting or special com- 
putations of any small business or large 
company department — even scientific 
calculations in a technical environment. 
Call for Our Price 


DYSAN DISKETTES 
THE CADILLAC OF THE FLOPPY DISKS 
AT LOW LOW PRICES 

8" (Box of 10) 37401/1 sql side/sgl density $4.50 ea. 
Z-89 Computer System: 8" (Box of 10) 3740/10 sgl side/db! density $6.95 ea. 
includes: 219 Display, a built in 5” (Box of 5): 
5%" Floppy Disk, 2 serial ports, 104/1 Soft Sector or 107/1 10 Sactors 
and 16K of memory. 2295.00 or 105/1 16 Sectors 
48K Memory version 2595.00 


2-19 has a 280 Microprocessor, 
Numeric Keypad and 8 function 
key $895.00 


Prices subject to change without notice. 

VISA and MASTER CHAAGE WELCOME. Allow.2 weeks for cashiers 
check to clear, 4 weeks for personal checks. Add 2% for shipping and 
handling. Calif. residents add 6% sales tax. (Sorry. no C.O.D.) 


U.S. and International dealer inquiries invited. 
Copyright 1980 е MICRO Business WORLD Circle 249 on inquiry card. 


BUSINESS WORLD 


15818 Hawthorne Boulevard 
Lawndate, California 90260(213) 371-1660 


Circle 250 on inquiry card. 


NO ONE CAN GIVE YOU J A BETTER 
DEAL ON TRS-80 COMPUTERS! ! 
OUR Radio Shack? Merchandise is New 5 
and covered by Radio Shack? War- 2 
ranties : 
WE PAY Domestic U.P.S. Shipping & In- # 
surance on minimum orders 2 
NO TAXES аге collected on out-of-state 2 
Shipments 
TOLL FREE Order Number ; 
OPEN 8:00 a.m. to 6:00 p.m., Central Time, 2 
Monday through Friday; 9:00 a.m. to # 


- = т = ^ м. 
E M қық қ қ ON - 


i on computers, peripherals, software and other Radio Shack® products. 6:00 p.m., Saturday 
2 Offered Exclusively By 
Рап Атегісап xà 
a Radio Shaek 
Electronics екін sie расса 
INCORPORATED 


1117 CONWAY MISSION, TEXAS 78572 
TOLL FREE ORDER NUMBER 800/531-7466 dd 5 
TEXAS AND MAIN TEREPTIN Макса айв, ый - 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 
INTRODUCTORY SPECIAL 
ІОВ-1 SERIAL/PARALLEL INTERFACE BOARD 


* TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE 
HANDSHAKING. 


* ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 
CHARACTER LENGTH. BAUD RATES 110 TO 9600 BAUD. OUTPUTS RS232, TTL 
AND CURRENT LOOP. 


ж KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 
SERIAL INTERFACE. 


* STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 


KIT TO BE ANNOUNCED LATER. 
FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
Z-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 
MOST PRODUCTS FOR IMMEDIATE SHIPMENT, NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


NOTE: appRes® AND еноне УУ 777 C, Ir С. 


new Р WAMECO, INC., Р.О. BOX 877 е 455 PLAZA ALHAMBRA * EL GRANADA, СА 94018 * (415) 728-6378 


300 BYTE May 1980 Circle 251 on inquiry card. 


NEW PRODUCTS! 


Super Color S-100 Video Kit 599,95 

Expandable (0 256 x 192 high resolution color 
graphics 6847 with ali display modes computer 
controled Memory mapped 1K RAM expanda- 
ble to GK S-100 bus 1802. 8080, 8085, 280 etc. 
Gremiin Color Video Kit 559,95 

32 x 15 alphaynumencs and px up to 8 
colors with 6847 chip: 1K RAM at E000. Plugs 
into Super ЕН 44 ріп hus. Nol expandable to high 
resolulion Graphics 


Quest Super Basic 


Quest. the leader in inexpensive 1802 systems 
announces anolher first. Quest 15 the first com- 
pany worldwide to ship a Іші size Basic for 1802 
systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range +.17E*). 
32 bil integer ‹ 2 billion, Multi dim arrays, String 
arrays; String manipulation; Cassette 1/0, Save 
and load, Basic, Data and machine language pro- 
grams, and over 75 Statements, Functions and 
Operalors. 

Easily adaptable оп most 1802 systems. Re- 
quires 12K RAM mimmum for Basic and user 


ЕНІ! Adapter Kit $24.50 


Plugs into ЕРІ ргоукипо Super Е 44 and 50 ріп 
bus plus 5-100 bus expansion (With Super Ех- 
pansion). High and low address displays. state 
and mode LED's optional $18.00. 

1802 16K Dynamic НАМ КИ $149.00 


1802/S-100 expandable to 32K, Hidden refresh 
w/clocks upin 4 MHz w/no wait states Addl. 15K 
RAM $79.00. 


programs. Cassette version in stock now. НОМ 
versions coming soon wilh exchange privilege 
allowing some credil for cassetle version 
Super Basic on Cassetie $40.00 
Tom Pittman’s 1802 Tiny Basic Source listing 
now available. Find oui how Tom Pitiman wrote 
Tiny Basic and how lo get Ihe most өші of ii. 
Never offered betore. $19.06 
$-100 4-Stot Expansion $ 9.95 
Super Monitor У.І Source Listing $15.00 
Coming Soon: Assembler, Editor, Disassem- 
bler. DA/AD, Super SoundiMusic, EPROM 
programmer, Stringy Floppy Disc System. 


АСА Cosmac Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There 15 no other computer on 
the market today that has all the desirable bene- 
lits of the Super ЕН for so little money The Super 
Ell is a small single board computer that does 
many blg things |! is an excellent computer for 
lraining and for fsaming programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Belore you buy another small computer. see if it 
includes the following features: ROM monitor, 
State and Mode displays. Single step. Optional 
address displays; Power Supply. Audio Amplifier 
and Speaker, Fully socketed for all IC's, Real cost 
ol Іп warranty repairs, Full documentation 


The Super El? includes а ROM monitor for pro- 
pan loading, editing and execution with SINGLE 
ТЕР for program debugging which is not in- 
cluded in olhers al the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with ihe unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed ол 8 LED indicators 


An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulalor to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
writlen The speaker amplifier may also be used 
(о dnva relays for control purposes. 


А 24 key HEX keyboard includes 15 HEX keys 
plus load, reset, run, wail, input, memory pro- 
tect, monilor select and single step. Large, on 
board displays provide oulpul and optional high 
and low address. There is a 44 pin standard 
connector stot tor PC cards and а 50 pin connec- 
tor slot for the Quest Super Expansion Board 
Power supply and sockets lor all IC s аге in- 
cluded in the price plus a detailed 127 pg. inslruc- 
tion manual which now includes over 40 pgs. al 
software info including a series of lassons 10 
heip get you started and a music program and 
graphics targel game. Many schools and 
universities are using the Super Ell as а course 
of study ОЕМ s use it tor training and R&B 
Remember, other compulers only ofler Super ЕН 
features at additional cast or not at all Compara 
before you buy. Super ЕН Kit 5106.95, High 
address option $8.95, Low address oplion 
$9.95. Cusiom Cabinel with drilled and labelled 
plexiglass front panel 524,95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All Киз and 
options also completely assembled and tested. 
Quesidala. a 12 page monthly software pub- 
lication for 1802 computer users {5 available by 
subscription Юг $12.00 par year. Issues 1-12 
bound $16.50 

Tiny Basic Cassetie 510.00, on ROM $38.00, 
orginal ЕН kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This 15 truly an astounding value! This board has 
bean designed 10 allow you to decide how you 
wani и optioned The Super Expansion Board 
comes with 4K of low power НАМ fully address- 
abla anywhere in БАК with buili-in memory pro- 
lect and a cassette inlerfate Provisions have 
been made for all other options on the same 
board and it lits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
lor up to БК of EPROM (2708. 2758, 2718 or TI 
2716) and is fully socketed. EPROM can be used 
lor the monitor and Tiny Basic or other purposes. 


А IK Super КОМ Monilor $19.95 is available as 
an on board option in 2708 EPROM which has 
heen preprogrammed wilh a program loader; 
edilor and error checking multi file cassette 
read; write. soltware, (relocalible cassette file) 
another exclusive from (шесі И includes register 
save and readout, black move capability and 
video graphics driver with blinking cursor. Break 
points can he used with the register save feature 
10 isolate program bugs quickly. then follow with 
single slep. The Super Monitor is written with 


subroutines allowing users to lake advantage of 
monitor functions simply by calling Ihem up 
Improvements and revisions are easily dane with 
the monitor. И you have the Super Expansion 
Board and Super Monitor the monitor Is up and 
running at the push ol а bulton 


Other on board options include Parallel Input 
and Quiput Poris with full handshake They 
allow easy connection of an ASCII keyboard Lo the 
input port AS 232 and 20 ma Curreni Loop for 
teletype or other device are on board and il уси 
need more memory there are two 5-100 slots for 
static RAM or video boards Also a ІК Super 
Manitor version 2 with wdeo driver for full capa- 
bility display with Tiny Basic and a video interlace 
board. Parallel 1/0 Ports 59.85, AS 232 $4.50, 
TTY 20 ma I/F $1.95, 5-100 $4.50. А 50 pin 
connector set with ribbon cable is available at 
$15.25 lor easy connection between the Super 
ЕН and the Super Expansion Board. 


Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 


Circte 252 on tnquiry card. 


_Р.О. Box 4430X, Santa Clara, СА 95054 
Will calls: 2322 Walsh Ave. 
(408) 988-1640 


4 


Samo day shipment. First fine parts only 
Factory lasted. Guaranteed money back. 
Quality IC's and other components at tac- 
tory prices, 


INTEGRATED CIRCUITS 


ELECTRONICS 
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URDU Cum m» bn Юю ме a Corap Сана Wd 78 ача ммен» 39 
юй фп Coit з EM 350 (7094 ag, 34 98 ДЕНЕ 9 $0 
а 110 СІМ 35 15 1m саши ттге МАУ т юш 
Саха ы то? f 244 2306 әре С ШИЛ E 507 Май: 

‚ ш E a HÀ ом 775 100 барыуу 3304 ее; ERIS 
Gs та шон Aoo la MEE ES БЕІН 
мана ш жт чш» I3 oe, шш СЕ 
ГЫМ 3 сп 1 МОИМ 2 $$ pias >з әгі ете ай Mahat СА b 1%% 
| 8 Сый 45 Бала Б т. 80 pim Arc ише te Mm 13 
[ыя 150 204017 io 2! 395 куш пес ИВС 
(MAGN 9 сома 92 29 ааа 7000 балы Eprom ки MADORA pe 
лв 3%) (МОВ % Мы 925 ргы к аса РАЗ SES ce МАНЕ ің 
ІШІМ 135 to? ? б 252% à g Мола оға $19 МАЮНА ous 
[Mta 5 150 от Y" ит $499 месі 35299 #5 
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LRC 7000 « Printer 5389.00 
40/64 column dot matnx impact. sid. paper 
Interface ail personal computers 

Televideo Terminal $845.00 

102 key, upper. lowercase, 10 Baud rales 24 x 80 
char microprocessor cont. edit. cap. 
Interlude 11 Terminal $874.00 


Super Brain 
Floppy Disk Terminal $2895.00 


791C Update Master Manual $29.95 
Complete IC data selector, 2500 pg master reler- 
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50 No foreign orders 


$-100 Computer Boards 


ROCKWELL AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal раліе? 20 char aiphanu- 
meric display, ADM monitor. fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
585 00, 8K Basic Interpreter $100.00 

Special small power supply lor АІМ65 assem іл 
trame $49.00. Complete AIM65 іп Ihin briefcase 
with power supply 5485.00. Molded plastic 
enclosure їй fit AIMES plus power supply $47.50. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabine! $599.00 

AIMBS/KIM/VIM/Super Ell 44 pin expansion 
board; 3 female and 1 male bus Board plus 3 
cannectors $22.95. 

АНМБ KIM VIM 1/0 Expansion Kir. 4 parallel and 
2 serial ports plus 2 internal umers $39.00. PROM 
programmer for 2716 $150.00. 


Multi-valt Computer Power Suppl BK Static НАМ КА $135.00 
8у 5 amp, >18у үт бұ 15 ші! 16K Static RAM Kit 255.00 
be ы - 24K Static RAM Kil 423.00 
„5 amp. 12v 5 атр, -12 option. —-5v, ~ 12% 3k MK 475 0 
аге regulated. Kit $29.95, Kit with punched frame Static RAM Kit ' 
537.45. $4.00 shipping. Kito! hardware 514.00 Ш 33k рулат RAM Ки Кы 
Woodgrain case $10.00. $1.50 shipping 64K Dynamic RAM Kit 470 00 


$129.00 
$8.95 


Video Interface Kit 


Video Modulator Kit 


PROM Eraser will erase 25 PROMs in 
15 minutes Ultraviolet. assembled $37.59 


Salely swilch/Timer version $69.50 


60 Hz Crystal Time Base Kit $4.40 
Canverts digital clocks from AC line frequency 
lo crystal time base Outstanding accuracy 


NiCad Battery Fixer/Charger Kit 

Opens shorted calls thal won t hold a charge 
and then charges them up, all in one kil wut 
paris and instructions. 57.25 


Convert TV set into a high quality monitor w/a 
alecing usage Comp. kit w/full insiruc. 


Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth 
Beautiful 50” LED readouts. Nothing like it 
available Needs no additional parts for com- 
piete, Іші operation Will measure - 100° ta 
+ 200 F. tenths of a degree, air or liquid 
Beautiful woodgrain case w/beze| $11.75 


FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 28e stamp. 


BYTE Мау 1980 301 
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com 
products, 


100 PIN-GOLD 
IMSAI CONN. 
SOLDERTAIL 


$2.75 each 
10 for $2.60 ea. 


MICROBYTE 
16K STATIC 
RAM BOARD 
•5-100 COMPATIBLE 
e4K BANK ADDRESSABLE 
eEXTENDED MEMORY 
MANAGEMENT 
eNO DMA RESTRICTIONS 
eASSEMBLED & TESTED 
e4MHZ OPERATION 


$250.00 each 
CATALOG 
AVAILABLE 


CALL OR WRITE 


ORDERING INFO 


NAME, ADDRESS, PHONE 
SHIP BY: UPS OR MAIL 
SHIPPING CHRG. ADD 
$2.00 UP TO (5) LBS. 


11542-1 KNOTT ST. 
GARDEN GROVE, 
CA 92641 
(800) 854-6411 


INC. (714) 891-2663 


4116’s—200ns. 


ADD-ON MEMORY FOR: ТН5-80, 
APPLE, HEATH, EXIDY, ETC. 


8 for $55.00 
16 tor $110.00 


MICROBYTE | L0-PRO SOCKETS 


32K STATIC 98 100 Up 
RAM BOARD ^ E. 


16 PIN — .12 41 
e|EEE/S-100 compatible | 18 PIN .16 .i4 
@4K bank addressable to | 20 PIN .24 .22 

any 4K slot within a 24 PIN ‚31 .29 

64K boundary 28 РМ .35 .31 
е On board 8-bit output 

port 
e No DMA restrictions 
e 4 Hmz operation 


TERMS 


WE ACCEPT CASH, 
CHECK, MONEY ORDER, 
VISA & MASTER CHARGE 

CREDIT CARDS. 

(U.S. FUNDS ONLY) 

TAX: 6% CALIF. RES. 


APPLE |! 
DISK DRIVE 
(1) SHUGART 400 

WICABLE 


$395.00 


"WITH OPTIONAL 
INTERFACE CARD 


$495.00 


2708’s 


450NS. 


8.50 each 


8/$60.00 


8251 
U-ART 


$5.00 each 
$2 for $9.50 


CENTRONICS 
PRINTERS - 
MODEL #703 


180 CPS BI-DIRECTIONAL 
LOGIC SEEKING PAINTER 
WITH 132 COLUMN 
CARRIAGES, ELECTRONIC 
TOP OF FORM, VFU & 
CENTRONICS STANDARD 
PARALLEL INTERFACE 


$1995.00 


TRS-80 DISK DRIVE 


eUP TO 218K BYTES 

*SINGLE/DOUBLE DENSITY 

eSOFT SECTOR 

#25 MSEC. ACCESS 

SOFTWARE COMPATIBLE 
eASSEMBLED & TESTED 


$395.00 each 


2/16’s 


450NS 


9-VOLT ONLY 


935.00 


à à в ko & à а м bU 
ok а * €. bod "os 
. аша ба в а ғ» 


.- à d b+ в их 


SINGLE-SIDED/ 
DBL. DENSITY 
SHUGART 8” 
FLOPPY DISK 
DRIVE, INSTALLED 
W/PWR. SUPPLY 
(1) DRIVE INSTALLED 


$775.00 


(2) DRIVES INSTALLED 


$1250.00 


CAPACITORS 
.1@12 VOLTS 
ТОФ each 


or 
100/59.00 


BUILD YOUR OWN LOW COST 


MICRO-COMPUTER 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM USEDIN РАІ. WINDING SECONDARY WINDING OUTPUTS 
NO. KIT NO. TAPS 2x8 Vac 2x14 Vac 2x24 Vac 
1 OV, 110V, 120V 2x7.5A 2х2.5А 
2 ОУ, 110У, 120У 2х12.5А 2x3.5A 
3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 
4 OV, 110V, 120V 2x4A 2x3A 
| POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR +8 Vdc —B Vdc +16 Vdc —16 Мас 
KIT1 15 CARDS SOURCE 15А eier 
KIT2 SYSTEM SOURCE 25A 
KIT 3 DISC SYSTEM 15A 1A 4A 14" x6" x 4%" 68.95 - 


KIT 4 DISC SOURCE 8A 1A БА 10"x 6" x 4%" 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 


PLATE, MOUNTING PARTS AND INSTRUCTIONS. 
DISC DRIVE POWER SUPPLY “R3” assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5" (Н) 
SPECS: 45V (9 БА REGULATED, —5V @ 1A REG., --24V (9 5A REG., SHORTS PROTECT. 


IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD100-8/200-8 DISK DRIVES & ROCKWELL AfM-65. 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADO 6% SALES TAX. CEM WELCOME. 


WxDxH 
334" x35" x 3Ve" 
334" x 43" x 3Va" 
33a" x 438" x 3Va" 
334" XS" x3Va" 


SIZE WxDxH . UNIT PRICE 


+28 Vdc 


51.95 
58.95 


12" x6" x 478" 
12" x6"x47" 


STORE: 


MAIL ORDER: 
P.O. BOX 4296 
TORRANCE, CA 90510 


SUNNY INTERNATIONAL 


J02 BYTE May 1980 


(TRANSFORMERS MANUFACTURER) 
Telephone: (213) 633-8327 


7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 
STORE HOURS: 9 AM—6 PM 


_ Circte 254 on inquiry card. 


| Now get OHIO SCIENTIFIC personal computer 


products with guaranteed, quick, mail order delivery. 


Ohio Scientific Superboard Il 


The first complete computer system on a board. includes 
keyboard, video interface and audio cassette interface. 
BK BASIC-4n-ROM; АК RAM. Requires power supply + БУ 


at 3 Amp. 


“We heartily recommend Superboard Il 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability.'' 
POPULAR ELECTRONICS, MARCH, 1978 


“Тһе Superboard Il is an excellent choice 
for the personal computer enthusiast on a 


budget.” 


BYTE, MAY, 1979 


The Challenger ЛР. Тһе best bargain in 
personal computer anywhere! BK BASIC-in- 
ROM. 4K RAM. Cassette based with 53-кеу 
keyboard. B&W video interface, ЗО rows x 
30 columns. Upper and lower case. BK НАМ 


8388. 


Ohio Scientific СІР MF. Mini-flop 


version 


of the СЛР. BK BASICin-ROM. $995. 20K 
НАМ and 05-650 software. Fully 


expandable, $1250. 


SOFTWARE 


Cassettes 


Add Game 9% 6.00 
BASIC Tutor Series 
$29. 


Torpedo 
Address Book 
5 8.00 
Programmable 
Calculator $12.00 
Savings Account 
$ 6.00 
Breakaut 0 
Battleship 5 
Bowling 5 
Destroyer 8 
Space War 5 
S 
5 


Б.О 

Б.О 

6.0 

6.0 

6.0 

Star Тгек 6.0 
Tiger Tank 2.0 


1 


MDMS Checking and 
Savings Account 


MDMS Personal 


Home Control il 


DAC | Music 
Generation 9839.00 
Baseball | & 1, Golf, 
Bowling, Hockey 
$39.00 
Poker, Black Jack, 
Spades, Hearts, more 
-— 23.00 
| ank, Space 
Attack. Etch-A- 
Sketch, more 
$29.00 
Star Wars, Zulu S, 


When ordering, specify High Noon, more 


Challenger 1P, АР 
or BP 


MDMS Education 
System 


Many, many more software 


529.00 
Monster, Kite, Three 
Little Pigs, Hurnpty 
Dumpty and more 


829.00 (С Disk Set] $29.00 


terns are 


available to you. See our catalog for 


complete listings. 


Accessories 

AC-3P 12" BAN monitor, TV 
АС-15Р 12" Color monitor 
AC-18P 2-8 Axis Joysticks with 
cable 

AC-11P Answer/Originate 300 
baud modem with cable 

AC-17P Home Security Starter 
Set. 1 fire detector, 2 window 
alarms, 1 door unit. 

AC-1BP 8/2” aluminized papar 
printer. Llpper/lower case. 
АС-ЭТР Centronics 799 110cps 
trector feed, business printer with 
interface 

АС-12Р AL-Remata starter set. 
Console. 2 lamp modules, 2 
appliance modules, OS 65D home 
control operating system 


Disk Drives 

СП ЗВ Single 5" mini floppy 

CD 2P Dual Б” Disk with interface 
end 05-650 DOS 


Power Supplies 
PS 1. S-volt @ З amps reguiated. 
For use with Superboard || 


Boards (Assembled and tested) 
CM ЭР. 24K Static. 

610. BK Static. Expandable to 
САК and dual mini-floppy controller. 
СА-14А. Votrax" voice 
synthesizer. 

CA-15 Universal Telephone Inter- 
face, rotary or touch tone 
CA-15V UTI with Votrax* 

CM-6 48K Dynamic memary 
board. 

4KP. АК ststc НАМ ch 
САЛ2, 96 line parallel І/ 
Books: 

How to Program Microcomputers, 
Ey William Barden 

Basic and Personal Camputer 

By Dwyer & Critchfigld 

Howard Sams C1P Service Manual 
Howard Sams САР Service Manual 


set 


Freight Policies 

All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sates Tax 


Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 4В hours 
entitles you to $35 of software, FREE. 


CLEVELAND CONSUMER 
pil COMPUTERS & COMPONENTS 


Р.О. Box 46627 


Cleveland, Ohio 44146 


б 


Circle 255 on inquiry card. 


| Ohio Scientific CAP Series. 


The Challenger АР. А 4-siot computer with 
one open slot. Highly sophisticated 16 color 
video interface. 3e rows x 64 columns, 
upper and lower case. ВК BASIC-in-ROM, ВК 
M. 200-20KHz programmable tone 
generator. AC remote interface. Expandable 
D НАМ and two mini-floppy drives. 


The Challenger 4P MF. Mini-floppy version 
of the АР. Two to three tirnes fester than 
competitors. More I/O built-in than any other 
in its class. 24K RAM. Real time clock. 
Modem interface. Printer interface. 

ee e t Operation and much, 
much more. 81785. 


Challenger ВР. Ohio Scientific's mainframe- 
class. Personal computer. B slots with 6 
open. Cassette based with BK BASIC-in- 

ОМ. 8K static RAM, expandable to 32K 
RAM, and dual B-inch floppy disk drive. 8850. 


Challenger ВР DF. A top of the line personal 
and small business computer. 32K RAM, 
expandable to 4BK. Features dual B" flop 

disk drives. Audio output 200 20KHz. DAC 
for voice generation. Keypad interfaces. 
Joystick [2] interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more. $2895. 


To Order: 


Or to get our free catalog 


CALL 1-800-321-5805 TOLL FREE. 


Сей your order to pet 
VISA or MASTER C GE ACCOUNT 
Ohio Residents Call: [215] 464-8047, 


Or write, including your check or money 
order, to the address listed below. 


Hours 


ш k= ) Call Monday th Frid 
v5 Са ru Fri 

6:00 AM tà 5:00 PM .S T. 
TO ORDER: CALL 


1-800-321-5805 | 


TOLL FREE 


BYTE May 1980 


303 
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APPLE GAME PORT REMOTE PLUG-IN 
EXPANDER with SELECTOR ! 


е oem Cee Ler |ы 
TI EL ташы шил GM — ee | 
ти жы ET 


Allows continuous connection of any three b TIT ү = ТТ! aft M Ін 
of the Apple Бате рогі aveform Gen ы 3" * VERS a dS 
options, ЫЛ ЖАНАА $265 93 _ 8 ior +40995 


video 100 — 


uh X982 65 тез 2716 16K EPROM 
| A “+: $27* — | — № | 
450ns single +5V ——— ULN2001 


12" BLACK & WHITE 


1024X8 EPRM | ғ” ігі | Ti. HIT. INT. SGS Hign-current Driver 
$ —— — 
745 | BARE BOARD - | 
<> T "^-^ WITH QOCUMENTATION AMD. 9 2895 
DETAILED INSTRUCTION BOOK. 


450ns AMD, $65. қ | КАМ му 
712554 2101 “(қам wo 
TERR VOR ИОН "spo 52325 |'7255*7^*$475 | $100MEMORY ADD-ON 


270, 4.7K, # 15K \ | | ** FULLY STATIC OPERATIO 
) 89, 


М 
OHMS же USES 2114 TYPE STATIC — - 
#& BANK SELECT AVAILABLE BY BANK PORT AND 


| ** +8 VDC INPUT АТ LESS THAN 2 AM 
БАРЫС?” ( 0 М PU TER COM PON ENTS et ЙӘ LIME CAPABILITY ақ 
_ a TACREMENTS 
E PROM ER ASER Bt SPECTOUNE 5 ҮГИ MARE ар 
r 1971 SOUTH STATE COLLEGE - ANAHEIM, CA. 92806 № де<емвіғо 5 26000 
UP Т0 6 EPROMS IN 19 MINUTES 4995 VISA- MASTER CHARGE MINIMUM ORDER- $10.00 & TESTED ' 
6000 HOUR BULB LIFE Ж CHECK 0R M 0. (TM) 937-0637 ADD $1.50 FOR FRT. 


НО COD We stock and sell aver 12 000 ypes ot seni conductors CAL RES ADD 6% 


| Function yn. 2206KB 808 ФА 


Vacuum Vise 
HITACHI 30 MHz | Generator MICRO- $595 


$ 95 Vacuum besad Bght duty viaa 
e ТУ zync-zeparater circuit KI T 1 9 PROCESSOR з pracisign hardting of amali 
9 High-sensitivity 1mV/div 

(bM Hz) 


сотрағағия қы sasembhag 
Rugged ASS сопкномюй 14 
in wida fers. 115 іп, taval lor 
maasimum wersetiiity. АБО 


@ Sweep-time magnifier 


(5 Volt) 5 90 Hauturew serwa hugs foc parma- 
no times) nant meteliston. 
@ Z-axis input (Intensity 2716 29 UV-1....... $3.49 


modulation) 
| 9 Signal delay line 


® X-Y operation 


33g dh o ы 


-125 in. dis. 
ED209R  red....... 5 for $1 
ED209G green ....4 tor $1 5 


DISCOUNT 


==” ER RA 


puru te mr RA NE \% ED209Y у«По»...4 for $1 COUPON | 
27003 156.100 ка бегі ерт» 0 ... 22... 295 HICKOK Light Emitting Diode 
27004 290 валы м д s sss. 3% 


те Bring this COU PON into one of our stores or | 


ED95 ис. 


k урона риф we wea go 4d 5 Д + 
27010 sius BAM (EX Bertone] 4416 Oed niit doi E. mail to our Mail hae and 
WHE 8624 Video Dispio Geard Ши POST ET era Pee eeH ETE FOr Ese es"! receive a % MU T 
27012 умайы 11 рым ВАШ nari ШЕ (104 ММ}........... 680 Cale: айар ONLY : 


possible due 


ЭШЕ кке... 380 DIGITAL $9 co on purchases from this Ad of $100.00 or mors. 
27014 PROM-tUO PROM Мәрекен ый ILL Leere rere 200 to separate an- 1 
27015 мани 230 Comsat Processing Шей мейі ........ ...... 250 MULTIMETER | ode terminals. 


Offer EXPIRES on May 31. 1930 


21017 мі МИ (16X deese) 4110 (НИиьм]....................250) 
27D18 215-208 тыра бөле Computes Wt Lore eene nnne DD кеме Flasher LED | 
270424 һәм 11 Éapasdobo ВАМ Bawd Kn (Be RAM] ........... 220 Dependabls FRL-4403 


SD Systems ASSEMBLED || -® Red LED and _ ONLY 
38DÜI ымала анын ВАШ)... 271] Bc. FineheriC Chip ӘС .. 
а анай in One Package то) 


шшш UniversalOscilloscope 
Probe 


== 5360 


SWITCHABLE X1 and X10 ATTENUATION FACTOR 


KEY ADDITIONAL FEATURES: © 100 MHz bandwidth @ Heavy duty 
tip 8 Break resistant cenier conducior Ф Slender, fianibis cable 


999488994399 та — «eerene в WW 9 T 


t 


Poe net o9 *8529499925294A4235422249 


*29&à99*6$9b8e*Bt4 


ee 


ооо оо току очное варе е He 


«^t 6 bhbb4bk-etettbo. 
904-8924 Video Биреу бий... тесьо о съежнась $ 
38016 гома, Sk. 19 Мо Edge бинин іне тый)...............,.. 5) 
Cable ber EB-190/50-290 зінен Тен larwami 10 Printer, . 


\/ Send check ос Money Order to: Р.П, Ват 2208, быны City СА 00216. 

в s Califomis residents 509 6% sales tax, Метил Order: $10.00. 

Add $1.00 to cover postage and handling. Mester Change ond Vias welcomed. 
Piensa include your charge card number, 

thierbank number and expiration dete. PHONE ORDERS: (213) 661-4054 


МАН ORDER PORTLAND SANTA ANA CULVER CITY 
РО. Box 2708A |1125 NE Bing Avo | 1300 E. Edinger Аға LOBO Айығып Ве, 
Culver Cy CA 90230 | Portland, OR 27220 | Saa Ала СА 92705 | Cuber Спу. СА 90230 
Q3 ы-н mu 24-ы! пн) ыгым 1211} 20-21000 
TUCSON HOUSTON ATLANTA SUNHYVALE 
4518 Е tGGacway| 2648 fich mona [3330 Padmont Ва. МЕ [105a £ £1 Camino Жол” 
Тыезой, AZ B5711 | Housson. TX 77098 димы. GA 30305 Sunfipvale СА 9408.7 
(602) ции -2148 [н 529-2435 QUM 21-і HON) 243-4021 
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GAAP One mm уе ла» 
Чтғанданжаядұавнаеалаеаа те 


Зутнер {фто путин во 


@ 6 ft. length © Wide кхнарнпониНап танда ® Fits all scopes 
Ф Ground reference can be activated at Чр B. Includes SPRUNG 
HOOK, LC. ТІР, BNC ADAPTOR, INSULATING TIP and TRIMMER 
TOOL accessories 


8...... 


**rt*rvuarus*vrvhüusvrx»xtuasrT 


586-200 Змі fand Compii. 2.2.22... 


Radio H 


Radio Hut 


Radio Hut 


= 

E 
= 
5 
т 

5% 
= 


Radio Hut 


Kadio Hwut 


Radio Hut 
Radio Hut 


201 LOCHWOOD MALL $ DALLAS, TEXAS 75218 
ORDEA BY PHONE—214-324-5509 


The EXPANDORAM is available in versions 

from 16K up to 64K, so for a minimum invest- 

тел! you can have a memory system that will 

grow with your needs. This is a dynamic mem- 

Ory with the invisible on-board refresh, and IT 

WORKS! 

e Bank Selectable 

e Phantom 

е Power 8VDC, + 15VDC, 5 Watts 

* Lowest Cost Per Bit 

e Uses Major Brand 16K RAMS 

e PC Board is doubled solder masked and has 
silk-screened parts layout 

ә Extensive documentation clearly written 


SD'S PROM 100 PROM Programmer Board 
The PROM-100 Programmer is a development too! for 
S-100 Bus computer systems. The Zero insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft- 
ware verilies PROM erasure, verifies program loading 
and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea- 
tures include: On-board generated 25vdc Program- 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
Inte! 2758, 2716, 2732 and ТІ 2516. DIP Selectable 
EPROM type. 
PROM-100 Board Kit 


$149.95 


SD'S VDB-8024 
VIDEO DISPLAY 
BOARD 


| The VDB-8024 features 

its own on-board 280 

microprocessor. This К? the capability of using sofi- 
ware (included in НОМ) to contro! functions and en- 
hancements without interference with the computer's 
CPU. Included in the special fealures: 80 characters 
by 24 lines display, keyboard power and interface, 
composite and separate video oulpul, 2K on-board 
RAM, a total of 256 available characters, full cursor 
control, forward and reverse scrolling, underlining, 
field reverse, field protect enhancements. program- 
mable characters. KIT $329.95 A&T $389.95 


TARBELL FLOPP' DISK INTERFACE 
Compatible with Z80 & 8080. S-100 Bus. Uses 
CPM operatin ree. Plugs directly into your 
ІМӘДІ ог ALTAIR ® Fastest transfer rate 
KIT $190.00 Assembled % Tested $260.00 


TARBELL CASSETTE INTERFACE 
Plugs directly into your IMSAI or ALTAIR e 
Fastest transfer rate € Extremely reliable e 
Phase encoded e 4 extra status & control lines 

KIT $99.95 
280 STARTER KIT 

КИ: $279.95 Assembled & Tested $349.95 
SD System's 280 Slarter Ки enables the novice о build а 
complele microcomputer on а single board Featuring the 
powerful 280 mucroproces- (iii 
sor, ihe 280 Slarter Kit fea- 
lures э Keyboard and Dis- 
play е Audio Interlace e 
PROM Programmar * Ex- 
pansion and Wire Wrap 
Area а On Board RAM е 4 
Channel Counter/Timer = 
Z-BUG Monitor in PROM e 
VO Pors. 


ШШШ 


е 5-100 Bus Compatible 

e Up to 4Mhz Operation 

e Expandable Memory from 16K to 256K 

e DIP Switch Selectable Boundaries 

е Uses 16K (4116) or 64K (4164) Memory 
Devices 

е Page Mode Operation Allows up to 8 Memory 
Boards on Bus 

e Operates with 280 CPU's 

e Phantom Output Disable 

e invisible Refresh (Synchronized with Wait 
States) 


Circie 258 on inquiry card. 


Radio Hut Radio Hut 


Radio Hut 


PLEASE WRITE FOR CATALOG 
PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 


SD EXPANDORAM 


1 de -. : ТЕСЕ б 
ГЪ. кіс кейін” 9524 v че 


SD'S SBC-200 
SINGLE BOARD COMPUTER _ Kit $289.95 
S-100 Bus compatible and based on the powertul ZBO micro- 
processor. the SBC-200 meets the needs ol a 2-80 CPU board 
with many additional features. ideal for Industrial and control 
applications All of the same features that have made те 
SBC-100 famous, PLUS 4MHz OPERATION. e 5-100 Bus 
Compatible е 280 Central Processing Unit e 1024 Bytes о! 
Random Access Memory е ӨК Bytes of PROM using 2716 е 
Seriat Input/Output Port (with Asynchronous and Synchronous 
Operation) e Parallel Input and Output Poris e Four Channel 
Counter/Timer (ZBO-CTC) е Sofware Programmable Baud 
Rate Generator е No-Front Panel Required for Operation e 4 
MHz Operation 
SD'S 
"VERSAFLOPPY I" 
KIT 


FEATURES:  IBM 3740 soft sectored 
compatible, 5-100 BNS Compatible for 7-80 
or 8080. Controls up to 4 drives (single or 
double sided). Directly controls the following 
drives: Sugart SA400/450 Mint Floppy ® Shu- 
gart SA800/850 Standard Floppy * PERSCI 
70 and 277 е МЕЕ 700/750 ә CDC 9404/9406 


$189.95 


HERE GE 
к—4—//7// 
VB3 80 Character 
Video Board Kit 


$299.95 
e BO char. per line, up to 51 
lines е Graphics up to 160 > 
204 matnx е Up to 256 use! 
detned symbols (optional 


ESIN 
CB2 Z-80 CPU 


Board Kit $186.00 
Operates at 2 MHZ or 4 MHZ 
by ПІР switch selection апо 
includes two sockets for 27 16 
or 2732 EPROMs or TMS 
4016 2K НАМ5 Jumper 
options generate the new 
IEEE S-100 signals 


$ Reg. $269.00 


i NOW $219.00 
NOVATION CAT | «KIM-1 Compatible 
ACOUSTIC 


e 4K ROM Monitor 
COUPLER/MODEM |, 1k Bytes 2114 RAM 


e 65K Memory 
Expansion 
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Radio Hut 


Radio Hut dio Hut 


ORDERING INFORMATION & TERMS: Orders under $15.00 
add 75е handling No C.O.D. We accept Visa, MasterCharge, 
and American Express cards. Tex. Res. add 5% tax. Foreign 
orders (except Canada) add 20% P&H. 90 Day Money Back 
Guarantee on all tems. Add 5% РЕН, maximum $5.00. 
ORDER B'Y PHONE — (214) 324-5509 


е Complete kit includes all Sockets for 64K 


е Memory access time: 375ns, Cycle time:| 


500ns. 

* No wait states required 

® 16K boundaries and Protection, ма Dip 
Switches 

€ Designed to work with 7-80, 8080, 8085 
CPU's 


EXPANDORAM 64K Kit (16K Ram) 
ИҰ.........ӛ-“.........ӛӛ..ӛ:. OE 


o Mae T IR 


64K ——————mE' ЕВ | 


SD'S VERSAFLOPPY II 
® ІВМ 3740 Compatible бой Sectored Format for Single Den- 
sity Dives » Operates with Single and Dual Sided Orives, 
Single or Double Density Doves and 5" & 8^ Drives — in any 
combination of four simultaneously е Dnve Select and Side 
Select Circuitry e 58-100 Bus СотразЫе e Vectored Interrupt 
Operation Optional е Phase Locked Loop Data Recovery Cir- 
cut е Operates with 280 CPU's « Uses FD1791-1 Controller 
Chip ә Ther Versafloppy |! incorporates all Ihe possible fea- 
tures of a flexible disk dnve controller into one board Capable 
of handling four dnves simultaneously, combinations of any 
vanaty are possible, such as 5” single sided, 8" dual density 
dual sided, 5" dual density single sided. Most popular drives 
are controtled directly with the Уегзайорру |. The operating 
system for the Уегзайорру li 5 the exlramely powertul 5005 
available lor SD Systems. Diagnostic and control soltware 
available to complete your disk system 
KIT $335.95 


SD'S SBC-100 
SINGLE BOARD 
COMPUTER 


The SBC-100 provides a 

complete  mucra-compuler 
оп a single board! Тһе 280 microprocessor is used as the hean 
of the SBC-100. The SBC- 100 meets all the requirements ol a 
280 CPU board with the added features of 1/0 ports, counter: 
timer channels, on board НАМ, provisions for РВОМ/ЯОМ 
and a Software programmable baud rate generator. 8-100 Bus 
compatible, the 586-100 features are. BK bytes of available 
PROM, 1024 bytes on-board RAM, Seral ИО with both syn- 
chronous and asynchronous operalion, Parallal O porns, 
Operational Veciored Interrupts, and Four Counter/ Timer 
Channels. SO Monitor available for RS-232 and Video Тег. 
minais Disk based system software also available. 

SBC-100 КІТ $249.95 


PB1 2708/2716 Programmer & 4K/8K 


EPROMBoard Kit 227 $124.00 
в 5-100 bus ө 2 separate programming sockels for 2708 a: 
2716 (БУ) EPROMs ө Programming volage generated on 
board — no need for an external power supply е Soltware 
contro! of 2708/2716 programming selection a LED indicator 
for programming mode and an on-ol switch lor programming 
vollage 9 4 sockets for 4K of 2708 or BK of 2715 EPROMs е 
Unused EPROM sockets do nol enable dala bus drive so Ihe 
board is never committed to the fuil 4K or ВК ol memory e 
Jumper selectable wait states (0-4) lor fasi or slow EPROMS 


104 2 Parallel/2 Serial I/O Board Kit $126.00 
ө 5-100 bus е 2 serial ИО ports (2 in 8 2 out) е Independent 
baud-rate seiecbon from 55 to 9500 baud e Regulated - 5%, 
+ 12V & - 12V outputs provided on both senal headers ® 2 
latched parallel |/O ports (2 in & 2 ол) е Independeni DIP 
switches for setting address е Interrupt capability provided for 
оп senal and parallel I/O ports e + Ву (3 0.95A. + 16V (2 0.6А. 
& — 16V @ ВОтА typical ЖУ) 


VB1B VIDEO BOARD KIT 
è 5-100 bus е 64 or 32 characters per line (СІР switch select- 
able). 16 ines e Graphics 128» 48 matrix e Upper case. iower 
case, Greek characters, symbols and numbers e 7 > 9 dol 
character matrix e Black-on-white or white-on-black e Timing 
60H2 vertical rate, 16.2KHz horizontal rate, Crystal 12.44MHz 
e Parallel and composite video output (US TV signals). sep- 
arate video, honzontal and verucal sync 07 


50 чете ExpandoRAM II is a dynamic RAM 
board with capacities from 16K bytes (4116) to 
256K 2 қең (4164). It operates on the industry 
S-100 Bus. The MA allows 8 boards to op- 
erate from the same 5-100 Bus. Тһе Expando- 
RAM li is compatible with most S-100 CPU's 
based on the Z80 microprocessor. 
EXPANDORAM I! KIT 
DO ee ШІЛ 
маз аттты». ЖҰТЫ 
«Жастарға — NS T ORE ... 644.95 


‚++ 919.95 


нии: 


Radio Hut 


$124.00 | 


Radio Hut Radio Hut Radio Hui 


Radio Hut 


Radio Hut Radio Hut 


JADE. INFLATI 


OPENING BOUT  »; 


>) 
+ 


ЕХР 
Expandable to 64K Using 4116 RAMS 


Interíaces with most popular S-100 boards 

Bank selectable; PHANTOM provision 

Draws only 5 watts fully populated 

Designed to work with 7-80, 8080, and 8085 systems 
No wait states required 

{6К boundaries & protect via dip switches 

Kits come with sockets for full 64K 

Invisible refresh 

МЕМ-64133К 64 К KIT .......... PN . $399.95 


МЕМ-64133А A&T ................. >s... 5449.95 
MEM-48132K 48K KIT .............. ..... $334.95 
МЕМ-48132А A&T ...................... $384.95 
MEM-3213IK 32K KIT ............ sasaaa 5269.95 
MEM-32131A 32K A&T .......... ...з-... 9219,95 
MEM:-16130K 16K KIT .................. . $204.95 
MEM-16130A 16K АЖЕТ ................ .. $259.95 
Sale Price $475.00 


32K STATIC RAM 


Expandable 8K/32K, 2/4MHz, KIT/A&T 


Switchable 2 or 4 MHz 
THE JADE BIG Z 


Z-80A CPU with Serial I/O Port 


This CPU can accomodate a 2708, 2716, ог 2732 
EPROM in SHADOW mode, allowing you to usc a full 
64K of RAM. Тһе MWRITE signal is generated 
automatically if you usc the board without a front panel. 
There's also an independent on-board USART tocontrol 
the RS232 serial port at baud rates from 75 to 19,200. 

We've sald thousands of these high quality S-100 
CPU boards at $159,95; but now, in a brief fit of financial 
insanity, we're offering them to you for only $135.00! 
Don't pass this one up! 

CPU-30201K (KIT) ....................... 5135.00 
CPU-302001A (ART) ...................... $199.00 
CPU-30200B8 (BARE BOARD) .............. $35.00 


S D Systems 


EXPANDORAM Il 
4 MHz RAM Board Expandable to 256K 


5-100 bus compatible, up to 4 MHz operation 
Expandable memory from 16К to 256K 

Dip switch selectable boundaries 

Page-mode allows up to 8 boards on tlic same bus 
Invisible refresh; PHANTOM output disable 

Designed to operate іп 7-80 based systems 
MEM-64633K 64K KIT ................... 5509,95 


MEM-64633A 64K A&T ..... (Aa raya в 5559.95 
MEM-48632K 48K KIT ................... $439.95 
MEM:-48632A 48K A&T .................. 5489,95 
MEM:-32630K 32K KIT ................ „+, $359.95 
MEM-32630A 32K A£T .............. 4... $409.95 
MEM-16630K 16K KIT ................... $279.95 
МЕМ-16630А 16K A&T ................. ‚ $329.95 


FOR THE 80" 


Solid State Music 
PB-1 


EPROM Programmer for 2708 or 2716 


МЕМ-99510К КІТ) йкайт+аяаки#а»злайяйаа+а+я+ 4 $125.00 
МЕМ-99510А (АЯТ) .......... ЖҮТТТЕКІТІ $175.00 


JADE DOUBLE-D 
Double Density Disk Controller 


Read/ write single or double density, 8 or 544" drives 
On board 2-80 insures reliable operation 

CP/M compatible in either singie or double density 
Density is software selectable 

Up to 4 single or double sided, single or double density 
drives may be mixed on the same system 

EIA level бегін! printer interface on board-up to 9600 
baud (perfect for despooting operations) 

All the hard work of disk access is dane by the on board 
7-ВОА and 2K memory, leaving your host CPU free 
for its normal duties 

Uses ІВМ standard formats far proven reliability 
THIS BOARD REALLY WORKS!!! 


IOD-1200K (DOUBLE-D KIT),............ $285.00 

100-1200А (DOUBLE-D A&T) ,........... 5249.00 

100-12000 (MANUAL ONLY) ............. $15.00 
Terminal Sale 


ADDS REGENT 
Our Finest Line of Terminals 


REGENT 20 $795.00 
24 lines X 80 characters, ЕТА and 20ma current 
loop interfaces, 110 to 9600 baud, 96 ASCII codes plus 
32 control codes, bath upper and lower case, 8 X 8 
dot matrix, reverse video, auxiliary ЕТА serial interface, 
and addressable cursor. 
REGENT 25 $850.00 
All the features of the Regent 20 pius an 18 key 
numeric and cursor cantrol pad. 
REGENT 40 $1195.00 
All the features of the Regent 20 plus а 14 key 
numeric pad, 8 function keys, 5 cursor control keys, 
auxiliary port control key, reverse video, underline, 
blinking, plus full, half, and zero intensities, 8 X 8 dot 
matrix, 11 special line drawing symbols, reverse scrolling, 
and send/ receive capability using the Regent 40's bi- 
directional interface. 
REGENT 60 $1495.00 
All the features of the Regent 40 plus Print Local, 
Editing. and Transmission Mode keys, business graphics, 
bar charts, histograms, and graphics, ability to insert 
or delete characters or lines, buffered mode reduces 
software needs, and can transmit data at baud rates 
other than rate received. 


Special Package Price 
RS-232 SET-$6.50 


1 Male DB-25, 1 Female DB-25, 1 Cover 


JADE DISKETTES 


Magnificent Magnetic Media™ 
514" singte sided, single density, box of 10 


MMD:-5110103 (SOFT SECTOR). ........... $29.95 
MMD-5111003 (10 БЕСТОВ)............... $29.95 
ММО-51 11603 (16 ЗЕСТОВ)............... $29.95 
54” double sided, double density, box of 10 
MMD-5220103 (SOFT SECTOR)..,......... $39.95 
87 single sided, single density, box of 10 
MMD-8110103 (SOFT SECTOR).... —€— $34.95 
8^ single sided, double density, Вох of 10 
MMD-8120103 (SOFT SECTOR)............ $55.95 
8” doubie sided, double density, box of 10 
MMD:-8220103 (SOFT SECTOR)............ $57.95 


S D Systems 
VERSAFLOPPY 


Versatile Floppy Disk Controller 


ІВМ 3740 soft sectored format 

5-100 Z-80 or 8080 compatible 

Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 
CP/M compatible 

Listings for control softwarc included 


IOD-1150K (KIT)....... TN ка» 5239.00 
IOD-1150A (АЖТ)........................ $289.40 
S D Systems 


Z-80 STARTER 


Complete Z-80 Microcomputer 
On-board keyboard, display, EPROM programmer, 
cassette interface and $-100 interface 
Wire-wrap area and room Гог 2 5-100 conneciars 
Twa 8-bit parallel 1/О ports, 4 channel СТС. 

5 programmable breakpoints 

Examine & change memory, 1/О ports, or register 
CPS-30010K (KIT) ........... .......-.... ОЙ 
СР$-30010А (A&T) .................. 2... 5299.95 


S D Syste 
SBC-100/200 


2 or 4 MHz Single Board Computer 


S-100 bus compatible Z-80 CPU 

IK of on-board RAM 

4 EPROM sockets accomodate 2708, 2716, or 2732 
One parallel and one serial 1/О port 

4-channel counter timer chip (2-80 СТС) 

Software programmable serial baud rates 


CPC-30100K (2 MHz KIT) ч“егетеееен Reenas $239.95 

CPC-30100A Q MHz A&T) .“.әетитоеттеоға $289.95 

CPC-30200K (4 MHz KIT) ................ $259,95 

СРС-30200А (4 MH? A&T) ......... ...... 3309,95 
Coming Soon 


NEW JADE P/S 1/0 


Parallel Seria) Interrupt Board 


7-80 SIO, PIO, 2 CTCs, expands to 2 SIOs, 4 CTCs 

4 serial ports (async, sync, bisync, SDLC/HDLC) 

2 parallel ports with full handshake 

Software baud rate generators, interval timers, counters, 
and generates 32 vectored interrupts 

Designed especially for MP/M multi-user multi- 
tasking operating systems. For use with Z-80 only 


IOI-1045B (BARE BOARD) ...... eee 555.00 

I01-1045K (КІТ) LEE enews уефа нокиа $169.95 

101-1045A (A&T) * à h*€wawnh hax ЗА ЗИ РЗ ГР а 5 $224.95 
Solid State Music 


І/ О-4 
2 Serial & 2 Parallel I/O Ports 


101-1010K ( KIT) $149.95 
101-1010A UNT) Levi d ак = = жакин 5199.95 


© ав owo* mom mom à od ow. Wow wh » ш шо щш B 5 в + т 


S D Systems 
VERSAFLOPPY Il 


Double Density Disk Controller 


Single or double density floppy disk controller 

985600 bytes on 8" double sided diskettes 

259840 byles on double sided 514” diskettes 

8-100 bus (IEEE) standard compatible 

ІВМ 3740 format in single density 

8" and 54” drives controlled simultaneously 

Operates with Z-80, 8080, and 8085 CPU's 

Controls up to 4 drives 

Vectared interrupt operation optional 

100-1160К МТ .................. TM 2. $299.95 
100-1160А A&T ............. .......!...,. 8349.95 


L 
f 


TKO CHAMPS ($. 


ATARI 800 


Don't Miss Ош on Our Special Sale Price 


A1 last there is a machine designed to give serious 
competition 10 Apple and Radio Shack. This computer 
contains many advanced technical features such as: 
built in RF modulator lor use with a standard TV; 
8K of internal RAM (expandable to 48K), 8K BASIC 
language included; extremely sharp high-resolution 
color graphics; and built-in peripheral 1/O ports. 
Soliware is available in plug-in paks and cassette 
tapes, with many programs available in the areas of 
entertainment, education, and business/ home 
management. 

Available accessories include a printer, disk drives. 
game controller paddles, and memory expansion 
cartridges. 

And JADE has the Atari 800 in stock at a special 
introductory price. 


ATARI 800.............................. $825.00 

810 DISK DRIVE ........................ 9575.00 
Ap [o M — $550.00 
16К RAM EXPANSION KIT ecoososoccees, 8169.95 
€X30-04 PADDLE CONTROLLER ......... $19.95 
CX40-04 JOYSTICK CONTROLLER. ........ 519.95 
ATARI 400 .................. ӨРТІ 7777... ... 


Ие Think It s Superior 
SDOS 


A New Disk Operating System 


SDOS is a disk operating system which will run any 

program that runs under CP/M*. И is designed 
specifically for use with the SBC-100/ Versafloppy (1 or 
II) board set by S.D. Systems. SDOS actually has more 
functions than CP/ M, including file attributes, disk label, 
and read/ write logical blocks. It provides additional 
protection features and is expandable to а multi-user 
realtime system. And if all that doesn't impress you, 
SDOS also contains S.D/s ASSEMBLER/EDITOR/ 
LINKER package and CBASIC 2! 
SFX-55001002M (54 W/MAN) ........... $150.00 
SFX-55001006F (8" W/MAN) ............. 5150.00 
SFX-55001000D (MANUAL ONLY) ....... $ 15.00 
CP M isa trademark of Digital Research 


( Textool 
діре DIP П SOCKETS 


I4 PIN ZIP* DIP Tl ........................ 55:50 

29 PEN АР” DIPTI .............. каты оте 57,50 

40 PIN ТІР“ DIP H ........... (P 10.25 
* ZERO INSERTION PRESSURE 


Circle 297 on Inquiry card. 


COST FIGHTERS | *., 


EN — Digital Research has done it again! This new release 


HLL {1 Min B ossia «вир o SUPPORT ges | Of their industry standard disk operating system is 
83 id MHa2k....... ТЕС 6828P ........... ... $11.95 bound to Бе an even bigger hit than the Original version. 
HHL? МН... 55,78 6ЯМР.............. 512.98 | АП of the fundamental file-size restrictions of release 
2 ү har ll ipn mp PHA "алжак, — Ko | have been eliminated, while maintaining full com- 
4116 (200ms].......... 5050 ЯР... 55.79 | PRtability with the earlier versions. This new release 


4127470m]..,....... $39.95 68781,............... 8740 | can be field-configured by the user for a single mini-disk 
1164 (64K x 1)... 517500) | ӨМЕВР............. $2590 | ub through a multiple drive hard-disk system with 128 


8287 (1 МНЕ)... ‚ 56.75 А в à ў 
5287 (4 МИН) "eur; Am ша та megabyte capacity. Field configuration сап be ac- 
KA DRATEGENERATORS — 541, ste 7. complished easily through use of the Macro Library 
CRYST T е tud a аз 2716 (5v) ........... $3495 | (DISKDEF) provided with CP/M 2.0. 

кебе жарды EE a ett ..... ag A powerful operating system for only........ 5150.00 
| See "eM SPREAD , 
en Ce 8E tbe beth tn. НЕ Z E" ROI ROC ami Jade's New Motherboards 

6 *benrsbt*thtbarkmss IEEE! 4 a SEAT АЗ МЫ Me 


LA I В emo THE ISO-BUS 


8228 shsntosó5ndev s+ $4.95 aran eren nnn ono. 511,95 


22...” BAGH ФМІ............... $17.95 6-SLOT 
8243 теекетаттанетат . $8.00 4809 жажаа жө ккал. аз 530,95 
8250 евреев тетет 2.2 $14.95 805 шд... сыы ва .. $24.00 ВАНЕ BOARD тезкетеавевавоьФоезеокзьокее» $24.95 
8251 вәэтваиаряраіяше» $6.50 НОНА. КІТ qaet e хоровое,» коз фо 9o * 9 à P b 3 Ww $49.95 
не SIROS вода, cent 51596 | ASSEMBLED & TESTED ................. $59.95 
9257 ............... $1998.  TMS9900II......... ‚ $39.95 12-SLOT 
Бәз ,........ ..4... И UARTS 
817& РОЧ on eri M MN A Y5-1013A а du MASS BARE BOARD atreva фа "*»umwtíru-»s5 * к Ф®» ав» а $39.95 
„ЛАЛ ҮТ УСК УЫ $8.95 AT 3-1014A TIT "TES $8.25 BER. Li Mu cuins МИ OC Ad $89.95 
3881 МА. T Дю. У ЖАТ ERN мі 812.95 ТН 16028 СЕНА АБЫ $5.25 ASSEMBLED & TESTED оч точ кое $99 94 
3882 ?89RBP 23952495 * 612,54 ҮМЗӨНІ............. $5.95 18-SLOT 
3883 че уихотовии $45.00 РЕ T $9.00 
BARE BOARD , ae pae 4 9 e n 5» 4 » 9 v à À 9" *» à € « » 9» * * k $59 95 
LJ e 
Special Package Price reser гы” $129,95 


ASSEMBLED & TESTED ................ $149.95 


ROCKWELL AIM-65 


The Head-Start in Мишер Special Price for 


КІМ-І compatible NOVATION CAT 


On-board printer } 
Full ACSI] keyboard Acoustic Coupler/Modem 


AIM-65 "ЛК RAM. . $395.00 
AIM-65 w/4K RAM. ,5439,95 
ЯК BASIC ROM. .$100.00 
POWER SUPPLY. .559.95 /с: 
CASE for AIM-65. .$49.95 — 
4K Assembler/ Editor. . $85.00 


= 
Special Package Price $599.00 Let your computer 


АҚ AIM-65, ЕК жен) ROM, Power Supply, and Case. talk to other computers! 
Bell Systems 103 compatible á 
JADE „ 300 baud, answer or orginale 
Memory акен Kits IOM-5200A (SALE PRICED)..........7.. . $157.50 


ОТ от заа 
TRS-80 APPLE EXIDY Ш pi АСЕ ORDERS 


Everything you need to add 16K of memory to 


your computer. Your kit comes neatly packaged with - TOLL FREE 


easy to follow instructions. In just minutes your computer | 
+ J : Р Inside California Continental U.S. 


j ad kl d ed soft қ 
"— — '$59 9 5 9 800-262-1710 800-421-5500 
ы Write for our FREE 1980 catalog 


I терг al Data S ystems For customer service or technical inquiries call 


THE PAPER TIGER E 


TERMS OF SALE: Cash, checks, money orders 
and credit cards accepicd. Minimum order 510.00, 

132 Column Dot Matrix Printer 
Up to 198 CPS 


California residents add 6, sales tax. Minimum 
shipping and handling charge $2.50. Prices are for 
U.S, and Canadian delivery only and are subject 


to change without попсе. For export prices and 
information send for a JADE INTERNATIONAL 


tractor. 

Parallel and serial CATALOG. | 
interface. Шка Е" ү em 
98 character ASCII set. % TEM Es 
80 to [32 columns. SPECIAL 


6 or 8 lines per inch. SALE 


Eigh software selectable || PRICE JADE 


character sizes. s COMPUTER PRODUCTS 


110. 300, 600. or 1200 baud. В 4901 W. Rosecrans, Hawthorne, СА 90250 


РЕМ-33440............................. $950.00 : 
РЕМ.33441 (GRAPHICS А 2k BUFFER) . $1050.00 | № ШИ ШИ ИШИ LU ВИА IL I UU CL Ш 


. COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads аге 
оту 10* per word and are Indexed for 
easy and fast location. Subscription: 
$10 a year/12 issues. Bank cards ac- 
cepted. Money back guarantee. 


COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 
(305) 269-3211 


Circle 260 on inquiry card. 


—— 2 & он RECEIPTS 


In stock & ready to go to work, ready to 

ship....no waitin 

a.) Со -authorad, ial cr and used by a 

licensed, pract icing CPA. 

b.) А copyrig ted document balance routine 
provides for no-fault entries. 

с.) Аз many as 4 Gen. Ledger postings for 
gach document, can all ba diffarent. 

d.j Documant types supported by programs: 

DJ-1001 Cash/Checks/Payroll 

CJ-2001  Deposits/R.O.A/Credit Memo 

а.) Complete audit trails for analysis. 

1) Concise, ready-to-use printouis. 

9.) No special training. Programs use live- 
cueing at every step. 

h+ Fully Documented, with agi 2) 
supplled on ZW diskette, writen In 
ТН5-80 Ваз 

1) Also аайы in MOD Il format. 

іу Total support-for t-year irom date-ot- 
purchase. 

DISBURSEMENTS JOURNAL DJ-1001 $95.00 

CASH RECEIPTS JOURNAL CJ-2001 $75.00 

SPECIAL..BOTH PROGRAMS ONLY $145.00 


Complete software pomi and computer 


supplies at competitive prices 
Checks О.К. S & A DATA SYSTEMS 
PO BOX 39 


Master iii 
NOCO Craig, CO 81625 


NO CH ЗЕ 1-800-854-2003 (ext 804) TOLL 
In Calif, 1-800-522-1500 (ext 804) FREE 


Circle 263 on inquiry card. 


Em TE mmm fi M | 


5-100 Bus Compatible A/D 
Converter 
12 Ви Accuracy 


16 Channel Analog Input 
Programmable Gain Amplifier 
with Sample-and-Hold 
High Quality Commercial/ 
Industrial Construction 
2 and 4 Channel, 12 Bit D/A 
Boards also available. 


| CALIFORNIA DATA 
CORPORATION 


3475 Old Conejo Road, Suite СЮ 


Newbury Park, California 91320 
m (805) 498-3051 


Сігсіе 286 оп inquiry card. 


TIGRO MART 


16K UPGRADE KIT FOR ТИ5-80, APPLE, PET, 
SORCERER $70 
Mostek 4215-3 200ns 16K x 1 RAMS 


MICROPOLIS 8” HARD DISK DRIVE with 
Power, S-100 controller 
9 Megabyte $3995 
27 Megabyte $4495 


45 Megabyte $4995 
ТІ 994 $1050.00 


DISCOUNTS on EXIDY SORCERER, PET, most 
other systems, peripherals, and software. 


MICROCOMPUTERB, 
PERIPHERALS ANO SOFTWARE 


101% NAVARRO ЗАН ANTONIO, TEXAS 78205 
5121722 142? 


Circle 261 on inquiry card. 


TRS-80 users 


Learn FORTH 


FORIH ix a structured high level language thai 
dtamatwully cuts progr developmen: time You 
сип expand the PORTH lanuage by defining moa 
eperitians and dita types. FORTH ргоргаг anc 
vampiled te reduce naar space and speed execu- 
пой, 

tiny FORTH is a complete version ol the powerful 
FORTI language talamd ia ihe TRS-x Тһе 
uny KOR TH system includes FORTH. a text оши, 
3n assembler. prapiries. and cassette D) 

саға FORTH оп your awa computer The 
mTOR TH wers manual contains Визија oi 
examples to teach you FORTH іп а hands-on st le 


tiny FORTH for 16) level 1i TRS-80 
Cassette and full documentation ' $20 98 
Documentation only $ Hys 


All onder. am fully guaranteed And 51 I. for 
Postage and hamihng. Order with check. money 
ander. Visa. or Mastencharge 

Write lor u FREE booklet describing FORTH 


The Software Farm 


Box 2304 Dept. A-21 Restan, V А 22090 


Circle 264 on inquiry card. 


Power Supplies |, ae a 
РТ 055 зас Oh аза 
OUTPUT Sede 0 T$ amps SURPLUS UNITS IN 
BECULATIDN B 1^ «by LIKE NEW CONDITION 
fU FL. - DO", - Sen ine 18^, с 
отці chante 
POLE Pe ИЛЬ та». 20 олу 
P P mas 
ЖТАБАЛТҰ Туралу 1m tee "A| 
waphe bur шынші ->t 
ЯЕМОТЕ $EMSIMG АСМОТЕ vO. TAGE рат т 9." 
DVEPLOAD PROTECTION end OvtRYOLTAGE PROTEC TN г unit 
ALSO AYAILASLE IN 12 ҰОС 13 AMPS 179 00 prunt pe 
HOUSE MARKED 22144 EDGEBOARO CONNECTOR 
DARLINGTON THANSISTOR|/— TIN SOLDERTAIL .156" x 200° 


£i 
- ү) LARGE QUANTITIES AVAILABLE 
І $135 each 10 tor $12.50 


REEORELAYS ру, са 


$11 VOLTO C LATCH XM LET 
NORMALLY OPENED 


BMIDGE 
CONTACTS 
nECTIFIER 1 emp enge, 


wach 
ОРУТ 1200 aum eod 
$t 38 


2 мр hes. tarty LIUC] 
400P'V | BODY SZE. Зе ВТ "баһа cod 


21o $1.00 
қаба | meh tong иза 


ALL ELECTRONICS CORP. 


905 S. Vermont Ave. * Los Angeles, Calif 90006 
DEPT. ВУ.1 (213) 380-8000 TEAMS 


+ Quartitpy Limitat 


STORE & WAREHOUSE HOURS "Эа Order 126 00 


Mon. - Fei, Saturday = Ana tto 
cuc 
9AM-5PM 10 AM - 3 PM oe tae. 


SEND FOR OUR FREE CATALOG ‘areas stoping 


Circle 267 on inquiry card. 


MEMOREX 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. А! 
orders sent postage paid. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (а Cal call 
(805) 543-1037 ) 


Circle 262 on inquiry card. 


ELECTRONICS 
2306 Remo Court 
Santa Clara, СА. 95054 
(408) 496-0692 


BRAND NEW (PLUG IN & RUN) 
TRS-80' 16K LEVEL 2 
$699.00 DELIVERED 


TRS-80 TOTAL COMPATIBLE 
DISK DRIVES WITH CABLE 
(JUST PLUG IN & RUN) 
$399.00 DELIVERED 


*СНЕСЕ$ OR MONEY ORDERS 
*PRESENT LEAD TIME: 2 WEEES 
“СА. RESIDENTS 6.5% TAX 


T.M. OF TANDY CORP. 


Circle 265 on inquiry card. 


DISCOUNT PRICES 


NORTH STAR 
APPLE 1I 
MICROTEK 
ANADEX 
TRENDCOM 
CENTRONICS 
SOROC 
INTERTUBE 
THINKER TOYS 
SOLID STATE MUSIC 
& OTHERS 
Call for Prices 
(301) 694-8884 


FREDERICK COMPUTER 


PRODUCTS 
Municipal Airport 
Frederick, MD. 21701 


Circle 268 on inquiry card. 


Circle 270 on inquiry card. 


UP ТО 25% OFF Pale Heus 


IMMEDIATE DELIVERY: Why wait 5 months for hardware from MINI DISK DRIVES NOW $350 
other suppliers—get it quicker—and at lower prices NOW. Over $135 less than Radio Shack’s! 


WE ARE COMMITTED TO 
TRS 80 MODEL 1! $3899.00 кта ST TED To 


e 64K RAM è У MEG DISK TRS-80 USERS 
FIRST EXPANSION DRIVE 899.00 Fully compatible with Radio 
SECOND OR THIRD DRIVE 600.00 Shack's opersting system 


TRSDOS™ : 1 
LINE PRINTER Ш Reg. $1999.00 NOW $1859.00 =: “ете ні жа 
e Опа, two, three or four 
LIST OUR drive configurations, 102k to 


LIST оин PRICE PRICE 408k bytes. 
TRS 80 MODEL I PRICE PRICE CENTRONICS 730 8396 00 5695 00 e АН systems include a patch 
4 K LEVEL t SYSTEM 5499 00 646410 CENTRONICS 737 program to upgrade your TRSDOS™ 
4 K LEVEL Н SYSTEM 8619.00 457570 e 100 CRS to 40 tracks 
16 К LEVEL I! SYSTEM £649 00 $789 60 ® LETTER QUALITY COT MATRIX $950 00 . 


EXPANSION INTERFACE (О Қ Mamory) 8299 00 $278 10 € TRUE DESCENDERS ә Cases are furnished in gray to match your system. 


TELEPHONE MODEM $199 00 818510 NEC SPINWRITER 5530 (with Tractors} 3195 00 2950.00 IMMEDIATE DELIVERY: Why wait 5 months 
for mim disk drives from other suppliers—get 


YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS енсек NOW TOLL Mee ынта 


BORDER NOW TOLL FREE 1 - (800) - 345-8102 z E 
BUSINESS &OFTWAHE 
AAIE FOR MODEL Il NEW! THE SOURCE Model! Model tt 


A new information and commu- Payroll $99.00 199.00 
nication network to add power GENERAL LEDGER 149.00 199.00 


10—MEG FIXED/REMOVEABLE HARD DISK DRIVE WITH and utility to your micro. DATA BASE 


: : MANAGEMENT 
SOFTWARE AND CONTROLLER ONLY $6495.00 Call or Write for details. | SYSTEM 14900 24900 


‘NOW OPEN 


УВ DATA'S Computer * 
Repair Center 
corp. MORE DATA PER DOLLAR Чин) — 


777 Henderson Boulevard N-6 € Folcroft industrial Park e Folcroft, PA 19032 ә |275) 461-5300 
FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE è TOLLFREE - (800) 345-8102 Orders only! 


ALL PRIME QUALITY — NEW PARTS ONLY 
SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . S/T Sold Tail: W/W Wire Wrap. 


PART 4 DESCRIPTION. Row Sp. 10. 102464. 2брса. Up. | .158^ CONTACT CENTER CONNECTORS, 'D' TYPE SUBMINIATURE CONNECTORS. 
How "n Те с 250 42.950. №. 55 тінді TR = E à 4 Т we "rni ы QUANTITY 
5070 501100 imsailtrom. . .950. в. 1 Е i У A : 
4090 50/100 Ims: ММ .250 .30es. Sea, 3. 15110 6/12 SIT PETINSC —— 140 8 i i PART NUMBER DESCRIPTION. 1-9рсз. 10246. — 25-99рса 
BRAND: SULLINS: 01 Reg. . 15137 6/12 SIT PETINSC |200 80 ү DE 9P Mais 
128885 50/100 Solder Eys 140 йе. 8/00. 6. 15176 Bi- SIE Sgle Row n ю ag бы 
129870 50/100 S/T Іта 250 ‘60. 4.1000. 3. 15210 10/20 SIE 15 1180631 2 pc. Gray Hood. 

| 123875 50/100 WIW Imsai 250 ' р : 15275 10/20 SIT 


1 

1. 

1. 

1. 

2 

" 2. % 

128885 90/100 S/T Altair 140 , . 15435 12/24 БЕ PET . 5 
2. 

2. 

2. 


a 1БР 
128490 50/100 5/7 Cromem. .250 i f ; | 15440 1224 S/T РЕТ 65 i ү 15$ 

‘ 16445 12/24 SIT PET 75 51241 
OTHER .125” CONTACT СТВ СОИБЕСТОЯС: | 15505 15/30 SIE БН! Kay $0 51220-1 
12205 2244 SIE Мә Ears .140 45 1 - 15510 15120 SIT GAI Kay 40 110963-2 
12759 38/72 SIT 140 . f [ 15515 15/30 WAW GRI Key . 2.80 »» 
12790 — 40/80 Ww $ І ) 15800 16136 SIE { | i oes 

5610 18/38 SIT | ; 512121 

.100" CONTACT СТВ CONNECTORS: 15815 18/38 DW е i Ac 
10348 — 13/28 SÆ No Ears  .14й | М ! 15700 22445 х { ; . 
10280 25/50 SÆ ТЗ 80 140 ; 15705 2244 SIT ММАС . i 110863-3 2 pc. Grey Hood 
10175 20/40 5/Е TRS 80 140 à | . 15710 22/44 WIW KIMIVEC i 37р Male 
10142 20/40 W/W TAS 80 .200 t ' , 15878 2550 M E : ; 378 Female 
10190  20M9 S/T TRS BO .140 Е 5880 25) | j : К . Grey Hood 
10445 36/72 SIE Vector 160 | (5885 25150 WW —— алин 
104488 1822 WIE Vector — .200 ' і à 16115 38172 SÉ 
t0500 — 36/72 SIT Vector 140 | ! 18120 38/72 SIT 
10535 40/40 SIE PET 140 | р 16125 736/72 WIN i i 
10540 40/80 WIW PET 200 i s 16148 3872 e ^— 200 i 110953-5 
10550 40/80 SIT PET 140 i 18235 83! ot . ! 
10585 43/6 SIE COS/ELF 1140 ; | i 18240 43/86 W/W Мат BECO .200 | ; р 20418-2 "жек 
10805 — 43/88 SIT COS/ELF .140 Г ? 1 | 18250 43/68 SIT Mot 0800 .200 ! t -— 
| 10588 43/86 WW COSIELF — .200 : ; 1 | 18725 43/08 5/Е Mat 6800 .140 
| 10815 43109 SIT COSJELF — .200 i - | к. Pal-Kayz 


t.č. SOCKETS GOLD. Lc. SAKETE TUN COOLING FANS. TERMS: MINIMUM ORDER: $15.00 ADD 91.35 For 
WIWRAP 3 TURN . | Extra (іне. Handling & Shipping. Orders over 530.00 in the U.S.A. 
$0.40 за. $0.15 ва. $18.00 ви. | We Pay the Shipping. CALIF. RESIDENTS: Plaase Add 

0.44 aa. 0.17 ве. 17.00 sa, 6% Sales Tax. 


NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
| ЕЛШІ ea. PHONE: 213-988-6196 


EA 8 CONDUCTOR CABLES Pr. Long | COMMECTORS FOR — 700 SERIES. а қ BECKIAN ENTERPRIES 
CLASS #1 Typo Cables. чь ғ” — MAIL ORDERS TO: Р.О. BOX #3089 
ES "um | eee son м. SIMI VALLEY, CA 93063 


Сігсів 271 on inquiry card. BYTE Мау 1980 309 


COMPUTER 
ЗҮЗТЕМЗ5 
ІМС. 


15335 South Hawthorne Boulevard 


Lawndale, California 90260 
(213) 970-0952 


S D SYSTEN 


EXPANDORAM ST 


РАВНИНЕ то 64K USING m Te RAMS 


ЕРЕ 


m шік 

Interfaces with most popular 5-100 boards 

Bank selectable. PHANTOM provision 

Draws only 5 watts fully populated 

Designed to work with Z-80, 8080.and 8085 systems 

Mo wait states required 

16K boundaries & protect via dip switches 

Kits come with sockets for full 64K 

Invisible refresh 
MEM-18K (16K KIT) .............. ..... $239.95 
MEM-18AT (16K А8Т).................%289.95 
MEM-32K (32K KIT) ............ 
MEM-32AT (32K A&T) 
MEM-48K (48K KIT) 
MEM-48AT (48K A&T) ................. $429.95 
МЕМ-64К (64K KIT) ...................5449.95 
MEM-64AT (64K A&T) ......... 22222. $499.95 


SPECIAL 


NOVATION CAT 


ACOUSTIC COUPLER/MODEM 


Let your computer 

talk to other computers ! 

Bell Systems 103 compatible 
300 baud, answer or org:nate 


алара с, тъ 


QT SYSTEMS 
FURNITURE * 


054830 48 X 30"d X 26"h Pecan 

or white finish avail 

D54830-1 4B"w X 30"d X 26"h with 
Micro-Shetf, Pecan finish............... 
054830-2 48"w X 30"d X 26"h with 
Return, Pecan or white finish avail 
DS-810 Printer Stand for TI 810 


$249.95 
$120.00 


Look to OT for the DIG + 


EPROMS 


2716 (ТІ) 
2716 (5 VOLT) ............. eee $24,00 


NEW DISK OPERATING SYSTEM 


SDOS 


SDOS is a CP/M compatible operating system 
designed for ihe 5 D Sales Versafloppy [ог Il. Н 
requires the SBC-100/Versafloppy board set and 
functions as a superset of CP/M giving 19 
additional functions including the attributes, disk 
label and read/write logical blocks. It provides 
additional protection features and is expandable 
to a multi-user real time system. $200.00 


ТІ PRINTERS 


ТІ810 PARALLEL ....,....... 
ТІ810 SERIAL ......... 


kitort $1895.00 
"13*t8925t* $1895.00 


LEN ями 


ГІР" 


DIP it SOCKETS Q 


[hj 


: ПЕТТІ 
18 РІМ ZIP* ІРІ ..,,...,........,. $5.50 
24 РІМ ZIP* DIP II ................ .. $7.50 
40 PIN ZIP* DIP IN ..................10.25 
* ZERO INSERTION PRESSURE 


CP/M 2.0 


Digital Resesrch has done it again! This new release of their 
industry standard disk operating sysiem 1$ bound to be ап 
even bigger hil than ihe origina! version AM of the 
fundamental [ie-size restriclions ol release 1 have been 
eliminated, while maintaining іші compatibilily with the 
earlier versions This new release can be held-configurad by 
the user for a single mini-disk up Ihrough а multiple drive 
hard-disk system wilh 128 megabyte capacity, Field 
configuration can ba accomplished easily through use of the 
Macro Library (DISKOEF| provided with CP/M 20 


A powerful operating system lor only ... $150.00 


514” DISK 
DRIVES 


МР! В-51,.............. T" $295.00 
SHUGART SA4DO ...... Booksa dmana a .. $295.00 
SHUGART B8" BÜ1R........ ER: errr $495.00 
REMEX AFD 4000 .............. .-.... 9595.00 


HARD DISK 


LOBO 10 MEGABYTE Far Apple with 
controller 


LOBO 10 MEGABYTE For S-100 with 
controller . .. 


QT DISKETTES 


SOFT SECTOR 
5%” single sided, single density 
bos of 10............ M PD Uii MM 


SOFT SECTOR 
8" single sided, single density 
OL 10............... ——— AET 


S D SYSTEMS 


2-80 STARTER KIT 


COMPLETE Z-80 MICROCOMPUTER 


Cap 


On-board keyboard, display, EPROM programmer. 
and cassette interface 

On-board 5-100 interface 

Wire-wrap area and room tor 2 S-100 connectors 
Two 86-bit parallel МО ports, 4-channel CTC, 5 
programmable breakpoints 

Examine and change memory. МО ports. or register 
2-80К (KIT) $279.95 
2-ВОАТ (A&T)..... $349.95 


BEST BUY RATED 


TV-1 ONLY $7.95 


OUR BEST SELLING R.F. MODULATOR 
S D SYSTEMS 


SBC-100/200 


OR 4 MHz SINGLE BOARD COMPUTER 


9-100 ч: compatible 2-80 CPU 

1K of on-board RAM 

4 EPROM sockets accomodates 2708. 2718, or 2732 
One parallel and one serial VO port 

4-channel counter timer chip (2-80 СТС} 
Software programmable serial baud rates 
SBC-100K (2 MHz KIT) ....,.. ETT DRE j 
SBC-100AT (2 MHz A&T) 

SBC-200K (4 MHz KIT) .............. ‚++ $289.95 
SBC-200AT (4 MHz A&T) ...... dotes, ‚. $339.95 


ТН5-80 DISK 
D R IVE (CABLES 


INCLUDED) 
TRS-80 1 (5%) 


$395.00 
TRS-80 II (B^) ............ serere $1095.00 
ИШИН IB... о, .. $1550.00 


DISK DRIVE SYSTEMS 


3-100 


MS-800-1 (Orive with cables & 


power supply) 
MS-800-2 (2 Drives with cables & 


power supply ) 


$1095.00 


$1595.00 


S D SYSTEMS 


VERSAFLOPPY Il 


DOUBLE DENSITY DISK CONTROLLER 
кү БН 


Single or double density floppy disk controller 
985600 bytes on 8" double sided diskettes 
259840 bytes on double sided 57,” diskettes 
56-100 bus (IEEE) standard compatible 

IBM 3740 format in single density 

8" and 51,“ drives controlled simultaneously 
Operates with 2-80. 8080. and 8085 CPU's 
Controls up 10 4 drives 

Уесіогей interrup! operation optional 

VF-2K (KIT) 
ҰҒ-2АТ (A&T) . 


P? TN 4*9" errr Pre HHH n е” 


eRe валет. 


APPLE KITS & 
ASSEMBLED BOARDS 


АЮ Apple Serial/Parallel Interface 

Assembied and Tested ............. 
MICRO-MODEM Il ........ 

WIZARD CONTROLLER for 8" Disk Drive$360. 00 
SORRENTO CONTROLLER for 8" Appie Disk 
CD E E bows aaia aian + (RANG 
INTROL X-10 SYSTEM (turns appliances 


MICRO-MUSIC (Software) — — E 
AlO/Sernal-Parallel Board Kit ..... — . 
AlO/Seriai-Paralle! Board АЯТ ........ $155.00 
INTEGER Firmware Card 
PARALLEL INTERFACE CARD......... $90.00 
VISICALC(Business Software Package) $124.95 
SUPER-MOD И (connects Apple to TV). $25.00 
ROM WRITER (Epromburner) Mountain 
Hardware (order) ..................... E 00 
PROGRAMMER AID #1 

APPLE CLOCK А 

SANYO 15" MONITOR.. 


зачет 


MODEL 920 TELEVIDEO 


SMART (CRT) 
TERMINAL 


*Reverse Video 
*Bilinking/blank fields 
*Upper/lower case character 
*Prolected fields 

e Non-glare screen 
*Underllning 

*12x10 character res. 
*Funclion/editing keys 
*Blinking cursor 
eTypewriter/TTV keyboards 
a Numeric pad 

*9 Baud rates (75-9600 Baud) 
*Sell-teat 

"Auxiliary port 

SALE PRICE $895.00 

Freight charge $20.00 


COMPUTER 
SYSTEMS 
Inc. 


15335 South Hawthorne Boulevard 
Lawndale, California 90260 


(213) 970-0952 


УЛДАРЫ ТЕ; 


ЖӨНІ 5335.95 
.... $385.95 


[APPLE PRODUCTS 


QT MEMORY EXPANSION KITS 
FOR 


TRS-80 APPLE EXIDY 


4116-200 ns 


Expansion Kit ...... шада шт —— $ 1 
|. T MEM yu s id rad $5.95 ea. 
1,000 pcs om 4 48 3 ая,” 9 v & X» e 9g ho ик рока $5.25 ea. 


MICROPROCESSORS STATIC RAMS 


280 (2 MHz) $10.95 21L02 (450 па) 
2: (4 MHz) ... $12.95 4-4.-.., 64 en./$1.20 en. 
802 ....-.-..... 911.25 „ 100 ea./$1.10 ea. 
t эзле» кв» 912.50 ‚ 1,000 en./$.95 ea. 

asso 4 $19.50 - "76 $1.35 

+++» $20.00 21141 (450 ns) $5.25 ea. 
8035-8 .......... $20.00 100 ев./$4.75 ea. 
— 9 2,05 T" d $5.50 ea. 
2... 920.00 à ,100 e8./$4.50 es. 


.. $60.00 UARTS 


АИ uU 
ВОВОА SUPPORT TR1602B .. ..... $ 3.75 
BAUD RATE 


GENERATOR 
MC14411P ...... $10.00 


CHARACTER 
GENERATORS 


2513 (Upper case) $10.95 
2513 (Lower case) $10.95 
2513 Upper (5 v) $ 9.75 
2513 Lower (5 v) $10.95 
2516 (Sig) ....... $13.00 
6571 ............ $13.00 


@pasgurese ё $17.50 
6571AP ......... $10.95 


+ *'*? 9-96 $16.50 


MATCHLESS 
FEATURES: PR | МТЕ В 5 


е Documentation included 
ә 132 columns, 63lines per minute, BI-Directlonal, 
Nominal Thrupul 
* High Rellability - Heavy Duty Cycle, 100 Million 
Characters Print Head Lile 
® Sprocket Feed 
ә 9x7 Dot Matrix Character Front 
SALE PRICE WITH CABLE 
FOR TRS-80 | ...... ..................%7985.00 
FOR TRS-80 !1.........................%795.00 
FOR APPLE ............ erp t. pgs **$845.00 
FOR S-100 ............. —— $795.00 
"Includes parallel interlace with documentation 
Add treigh! $20.00 


==777 PRODUCTS 


S-100 BARE BOARDS 


CB1A 8080 CPU............... 

VB18 Memory Mapped Video Interface . 
VB2 I/O Mapped Video Interface . 

102 Parallel МО Interface ... 
104 2P + 25 1/0 interface....... 
SB1 Music Synthesizer 
OB1 Vector Jump & Prototyping Board .. 529.95 
МВСВ 8K Static RAM ......... ..........909.85 
МВТ? Low Power 16K Static НАМ. 

МВВ 4K 1702 EPROM Board ............ $29.95 
МВВА 16K 2708 EPROM Board......... 4 

T1 Тегтіпайог.,..................... 46,4 

МТ! 15 Slot Motherboard s.» + $45.00 
XB1 Extender Возгд.................... 


SOFTWARE, FIRMWARE, 
MANUALS, MISC. 


SMM 8080 Monitor (on two 27083 

or eight 1702s) ssas or» $50.00 
AIO Apple Рагаһе! interlace Firmware ... 525,00 
AIO Apple Pascal Patcher Disk .......... $25.00 
SB1 Music Synthesizer Soltware 

Paper Tape of MUS-X1 Interpreter....... 

CP/M Compatible 8" Disk, containing 

e MUS-X1 Music Interpreter 

e Test Program 

e 18 Encoded Music Selections 

SB1 Booklet (with 21 Encoded Music 
Selections) .... 

Manvals 


*"?*»^»^"9€"-w»"»"^* 
аала kA 


зъБъ тела я 


Чекпезовзтт 


100 Pin edge connector (5һогі st) . 
100 Pin edge connector (standard ww) . 
Card Guides ..................... tans sll $ 


5-100 KITS & 
ASSEMBLED BOARDS 


СВЛА 8080 CPU 
Kit 8 &à & A&à à WV & Bod S b à 5 9 9 B соя enue "» €" €» € b * 5» #й ә оц $129.95 
Assembled А Tested ............ $2. $189.95 


CB2 7-80 CPU 
Kit.. "—— Г то. 


Assembled & Tested ...... "— 2 $250.00 
VB1B Memory Mapped Video Interface 


Assembled & Tested 8 


**48u5,35954à9*55* 


PLACE ORDERS 
TOLL FREE 
1-800-421-5150 


(CONTINENTAL U.S. ONLY) 


VB2 НО Mapped Video Interface 

ТЕНИР T TI TET D. oui Ж. 2....%150,00 
Assembled & Tested aad РРР $195.00 
VB3 80 Character Video Inlerface 

80x24 Dispiay, 2 MHz 

Kit.. bow A od d No UR UU 4 ow bn uo m "o3 mod {отот оп ежен wow ww $299.95 
Assembied & Tested ...... boc daba acci $389.95 
80x24 Display, 4 MHz 

Wb oco ess TM ——— mn 
Assembled & Tested К ми СЕ vases $410.00 
Upgrade КИ tor 80x51 Display 

2M ......... 

4 МН? ... 
102 Parallel 1/0 шө. 


фар рж в 


Assembied & Tested MR заза, 89.00 
104 2P + 2$ МО Interlace 
Assembled & Tested ................... $199.95 
5В1 Music Syntheaizer (4) 
Assembled & Tested ............. .-....95279.00 
ОВ1 Vector Jump & Prototyping Board 
a ee videa ess voe БӘЛЕ 
Assembled & Tested ...................% 85.00 
MB6B 8K Static RAM 
450 ns RAM 

КӨН ТТ УУ. $129.95 
Assembled & Тебіе2...................6149.45 
250 ns RAM 
ME esos MR oe oci КТІ”... 
Assembled & Tested andis «idt ...., $224.95 
МӘ? Low Power 16K Static RAM 
Kibe. eais MÀ тыс» A —€— 22 $269.96 
Assembled & Tested . ———emÁ $375.00 
PB1 2708/2716 EPROM Programmer 
Ки with Textool sockets ..... ——" $129.95 
Assembied & Tested with Textool sockets$175.00 
MB3 4K 1702 EPROM Board 
Kit - without EPROMS .................% 65.00 
Assembled & Теѕіед ................ .,. $125.00 
МВВА 16K 2708 EPROM Board 
Kit - without EPROMs 
Assembled & Tested 
T1 Active Terminator 
Bes ee hii 
Assembied & Tested ........ 
MT1 15 Slot Motherboard 
Kit (with Connectors) ........... ssr.: 5129.95 
Assembled & Тесірі,.................. $149.95 
XB1 Extender Board 
Kit (with Connector) ..... 
Assembled А Tested .,............. 


[I NL 


аймалап 34.00 
NT | 64.00 


ь>ЧтетоЖежен 
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544... 19.00 
....% 29.95 
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Buy Direct From CompuMart 


а Жай b c, 
ашыса ба 


CE E CEDE EN 
т ғы 
Buy Direct from the Largest 


Commodore Dealer in the Country 
— МСЕ/СотримМагі. 


8K-Keyboard М...................... $795 
16K-Keyboard В.................... $995 
1BK-Keyboard М................. 
32K-Keyboard В 
J32K-Keyboard М,.,........... 
B — large keyboard (graphics not on keys) 
N — large keyboard with graphics symbols 


ae 4m Pe Pow won 4 аз 


SUPER SAVER. Thanks to Commodore 
their printer prices have been drastically 
reduced: 


Commodore Printer (tractor feed) ......... 
was $995 NOW $795 


Commodore Printer (friction feed) ..,...... 
was $849 NOW $695 


NEW FROM EXIDY 
THE SORCERER ІІ 48K COMPUTER 


2-80 Microprocessor, Full-sized keyboard е ROM РАС 
Programs ә Microsoft BASIC е Powerful Graphics e 
Serial and Parallel МО е Dual Cassette VO Memory 
Internally Expandable е S-100 Expansion Options 

48K Sorcerer ЇЇ ........ $1,395 


4 wu? ах ррикифаен 


CENTRONICS 
PRINTERS 


The 779-2 is a tractor 
feed printer designed 
for small business 
systems. Uses a 5x7 
dol matrix to produce 
ail 64 upper case 
ASCII characters. 
Cenironics Is the big- 
gest name in printers 
and this ts their most 
popular model. 

List. $1,245 аи 
SALE! 51,079 


The New 730-1 parallel matrix printer is ideally suited for 
ail personal and microcomputer systems, Standard 
Features іпсімде: 100 р e 80 char./line * ad papar 
handiing system a 747 doi matrix • 96 character ASCII е 
Tr" AMEN SALE! $839 


Ta meei our Centronics’ quotas we are offering these 
great specials on their printers! 

га x 9 Data Processing Printer. List: $2,995 SALEI 
704-9 9x9 180 CPS, List: 51,996 SALE! $1,750 

701-9 8 x 9 Matrix. List: $1,565 SALEI $1,395 

730-3 Serial 730. Lisi: $895 SALE! $745 

Brand New. Centronics Model 737, the firs! printer in lis 
class capable of offering print quality sultable for text 
processing, plus the регіогтапсе А application flexi- 
billy required for data processing. Unbelievable quality 
of type. 

737-3 бегін! Word Processor Printer $1,045 
737-1 Parallel Word Processor Printer 5995 


The Perfect Printer tor Small Business Systems 


CompuMart 


DEPT. BY50, 270 THIRD ST., CAMBRIDGE, 


MA. 02142 
To Order: 1 (800) 343-5504 
In Mass: 1 (617) 491-2700 


312 


BYTE May 1980 


2 Good reasons for buying 
your PET" from CompuMart: 
(1) $100 IN FREE ACCESSORIES 
WITH 16K or 32K PET. 


When you buy a 16K or 32K PET, apply 5100 toward 
PET accessories FREE Choose from the acces- 
sories listed below and indicate on your order that 
you have reduced the cost of your accessories by 
5100 


(2) FREE WITH PURCHASE 
OF ANY PET(Offer extended 
until May 15, 1980) 


A Texas Instruments' Hex/Octal Calculator 
(560 Value). and a set o! 6 PET Workbooks 
(Worth $36). 


PET Accessories 
Commodore Dual Floppy Disk Drive ....$1,295.00 


Second Cassette—trom Commodore.,... $95.00 
Commodore PET Service Kit ............. $30.00 
Beeper—Telis when tape is loaded......,.. $24.95 
Petunia—Play music from PET ........... $29.95 
Video Bulter—Attach another CRT........ 529.95 
Combo-—Petunia abd Video Bulfer ....... $49.95 
TNW Bi-Dir RS-232 printer 5-face......,. 5229.00 
KIM 1 (A Single Board Computer 

from Commodore) ....... u.s. ss. s. $179.00 
PET TO IEEE Санта...................... 539.95 
IEEE TO IEEE ТЕШЕ. ано. $49 95 


KIMI 4 Power Supply Package Special .. $200.00 


Commodore's 3 for 2 is Back! 
SPECIAL OFFER TO EDUCATORS - GET 
A FREE PET COMPUTER 


For a limiled time only, when your school buys any 2. 
PET's at ihe regular list (see our РЕТ” prices listed! 
above), Commodore will include another PET in the 
deal, absolutely FREE! Call CompuMart TOLL-FREE for 
complete details. 


The Paper Tiger 
Printer From 
Integral Data 


NN ~ 
в á 


ROAR; 


Siandard features 
include: 4 character 
B.3 to 16.5 cpi * 

56 cps at 10 char. 
per in. Selectable 
line spacing e 

8 switch-selectable 
form sizes. 


The 10$ Graphics Option for the Paper 
Tiger allows full dot pattern control and 
includes an expanded 204B-byte buffer 
(a 256-byte buffer is standard). 

IDS Paper Tiger Printer .. ..... $995 
IDS Graphics Paper Tiger Printer $1,094 


SANYO MONITORS 


sve фр 1 


9-inch 15-inch 
reg. $199 reg. $299 
SALE! $169 SALE! $269," 


Perfect for Apple users... 
Sanyo Cassette Recorder $55 


We've Had a Reputation for 
Dependability Since 1971. 


Member 
Computer 
A Dealers 

/$А' 


Ав5ос. 
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COMPUMART NOW OFFERS THE 


ENTIRE DEC LSI-11 PRODUCT LINE - 
CALL FOR PRICES & DELIVERY. 


We have в complete Inventory of Apple compulers, peri- 
pherals, & software In-Stock for immediate delivery — 


$200 in FREE accessories with the purchase 


of a 48K Apple ПІ reg. or Appie if ptus. 

16K Apple reg or plus — 51,195 ($100 in free ассеѕ. | 
32K Apple reg. or pius — $1,395 ($150 in free acces.) 
48K Apple reg. or plus — $1,495 ($200 in free acces.) 
Apple Accessories 

P сч ете» за фу 4e B фу реву чении ee 5495 
М ИИ см. r аааз ке жуа» лен erc е г 
TEL „=, „тыйа alia addis ww vivo Ен» зз ШОШ 
Тһе Coniroller (Business Package) s... DALE! $550 


The Cashier (POS System) ,....,... ranes SALE! 5200 
integer BASIC ROM Card ........... ӨӨ» экек es ЕРІП) 
Centronics Printer Interface ‚............. ..... 5225 
Disk and Controller ........ Md MCI daa. ah. $595 
Parallel Printer Card ................-......... 21680 
Communications Card ,...... "—— к у: 
Hi-Speed Serial O: МН царю унии $195 
ljnjla 1219, [ETT МИ 
NEW! AppleWriter Text Editor ................... $75 
ГЕ 

NOVATION CAT" = 

“. .. 
ACCOUSTIC MODEM ЬУ 


е Answer Originate « Bell 108 
е 300 Ваџа е Low Pratile Design 


Looks good, works greai! $479.00 
m 
«pcc MR ZENITH 
OFFER EXCLUSIVE 
FROM 
COMPUMART! 


COLOR VIDEO MONITOR 


Beautiful Display Capabilifles, Excellent for use wilh 
Apple, Atari, & Sorcerer Computers. This 13-inch 
monitor is Zenlth's first color video display 
designed specifically for computers. Features 
include color and degaussing circulis. 


Zenith Color Мопйог.................... 5499.00 
— 

HAZELTINE TERMINALS AT = 

SPECTACULAR SAVINGS! acm 


Hazetline 1410-TTY-slyle keyboard, В baud rates 
from 110 to 9600, 12" screen, 24x80 display, 5х7 dot 
Matrix Upper Case ASCII character set, 12-key 
numeric keypad List Price $855 ...,..5ALE! $779 
Hazelline 1500 — В baud rates Irom 110 to 19.200. 
and ANSI Standard Keyboard, EIA RS-232, АП 94 
Upper/Lower Case characters in a high resolulion 
7x10 matrix display Much mora 

Мы Prise SLM iecore nei SALE! $995 
НахеНте 1520 — Take advantage of this $310 
savings while и lasts! The Hazeltine 1520 is a power- 
ful multi-processor terminal. 

List Price 651,585,.,.,.............. SALE! $1,275 


M e 


AMET: 4 THE SINGLE BOARD 
DEVELOPMENT SYSTEM 
ROCKWELL ДІМ 65 


ad, 


6502 Microprocessor ‹ 20-character, alpha-numeric LED 
display » Full-size 54-key keyboard wih 3 user-defined 
junctions + Fast, on-board 20-column thermal printer * ВК 
Advanced Interactive Monitor program * Dual cassette 
interlace board » On-board timer • On-board ROM ex- 
pansion to 12K « 4K on-board RAM + On-board TTY 
interface “15 parallel 1/0 lines ~ One seria! 1/0 рой КІМ- 
compatible edge connectors for even turiher memory or 
1/0 expansion. 

The CompuMart АМ System combines all of our optians 
lor the AIM to give you the capabilities of davelopment 
systems costing 5 to 10 times as much. This узат 
includes а АК ДІМ 65 with BASIC and Assembler, an MTU 
power supply, a Sanyo tape recorder and ап ЕС! Enclo- 
sure for the Ам. 


CompuMart AIM System ............. ТРИИ, 5785.00 
4K || a И Ат шииты скана сау: 
Paper for the AIM .......... —— — ЖЫ 


Circle 273 оп Inquiry card. 


10-DAY 


Lear Siegler Terminals 


& Printers at 


Tremendous Savings 

ADM-31. A terminal that's too smart lo be considered 
dumb Comes complete with keyboard, control logic, 
character generator, relresh memory & interface е 
Displays two pages of text instead of one е Fieid protect 
mode » Factory installed selected parameters. 

Reg Price. $1.450..,..,,..... Sala! CALL 


АОМ-ЗА, Indusiries’ 
favorite dumb terminalfor 
Some very smart reasons 
12" dianonal screen е Full 
or hall duplex operation at 
11 selectable data rates ғ 
1.920 easy-to-read char- 
acters in 24 rows of 80 
letters е AS-232C inter- 
face extension port e 
Direc! cursor addressing 
Reg Price. $895 


жөн. е...Һ. 


^**-$2394292977 


ADM-42 with Keyboard. . Price. $1.795 Sale! CALL 
АОМ-42 without keyboard Reg. Price. $1,595 
Sale! CALL 


Model 310 Ballistic Printer (Serial/Parallel) 
Reg. Price. $2,045 .......... аанак Заіе CALL 


The remarkable TI-99/4 Home Computer. Compare It. 

Doliar for dollar. Feature for feature. 

Superior color, music, sound & graphics - and a powerlul 

extended BASIC - all bulli In. Plus а uniqe new Solid 

State Speech " Synthesizer and ТГв special Solid State 

Software." 

Comes complete with the Features you want: 

а Powerful TI-BASIC 

* Up to 72K total memory capability - 16K RAM, 26K 
ROM plus up ta 30K ROM in TI's Solid State Software 
Command Modules. 

æ 16 - соіог graphics capability 

* Music & sound effects 

* Built-in equation calculator 

е High quality 13" color monitor 

Call our Sales бері. tor Complete Description & Specs. 


ТІ-99/4 Home Computer w/Monitor . .... .. $1,050. 
TI-99/4 Home Computer м/о Monitor ........ $8.95. 
Ti User Reference Manual ................... $9.95 


TI CALCULATORS - Three of the (inest from the first. 


ТІ Programmable 59 ........ esse 2sasáccess. $245.00 
TI-58C Programmabie Calculator 

(w/continuous memory) ........ ........ .. $104.00 
TI Programmer .... .....................»... $59.00 


Add convenient versatile printing capabilities to your TI 
Programmable 58C or 59 calculator with the PC-100C 
thermal printer, plotter. 

Ml. 0 A  —— EROR 168.00 
TI Tathing Transistor. The transiator that actually speaks! 
$300.00 Language Modules for the TI Transtator $49.95 
Ea. Avaltable in : Spanish, French, English & German. 
SPEAK & SPELL " - ТГ remarkable learning aid with 
electronic voice & brain. 869.95 Modules tor Speak & 
Spell $17.95 Еа: Super Stumpers (grades 4-6), Vowel 
Power (Ages 7 & up), Super Stumpers (Grades 7 & 8) 


..-...4...» + 


ADDITIONAL Ti-99/4 ACCESSORIES 
Speech Editor ..... 
Oemonatralion 


ране b 4th seep hay 
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Маты22,2,............-.......... БЕРЕН 
OU L a TUYO ТТТ ТЕАТ $29.95 
Speech Вех....-.............. OPE $149.95 
Dual Cassette Cable ............... ...... $19.95 
Math О!сНопату ............................. 529.95 


Beginners Basit .,..................-......... 99.95 
SOLID STATE SOFTWARE COMMAND MODULES 
Entenalnment: 

* Football 
æ Video Chess мене ЕИ 
e Video Graphs .—.. ..................... $19.95 
Home Managemeni/Personai Finance: 

а Home Financial Decisions . 
= Household Budget Mat. .................... 
Education: 


“"левазв«теттә 


apersaeor 
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а Early Learning ЖИЛ, —— n 
• Physical Flinesas ,........... eei eer unn $29.95 
ч Number Magic ......................... „+ $19.95 
* Beginning Grammar ....................... $29.95 


Circle 273 on inquiry card. 


SEND FOR OUR 


FREE CATALOG 


FREE TRIAL 


Based on our policy of offering our 
customers only the finest in micro- 
computers, CompuMart is pleased to 
announce that we now carry the new 
generation of Personal Computers by 
Atari," 


300 Series Ballistic | 
Printers. This application- 
oriented matrix printer 15 
built to lasl. Features 
include. Ballistic Printing 
* Positive 180 cps е Bi- 
directional Prinung * А 
character buller thal is 
optionally expandable to 
2.048 characters ® 512 
Character bulfer standard. 


ADM-42. The semi- 
inteiligent terminal 
Ihat provides you with 
(lexibillly of format, 
sacurity, editing. 
inigríace, and trans- 
mission. Two-page 
display standard 
(Oplionally expand- 
able to eight) ғ Blank- 
ing, blinking. and 
reverse liaids e Three 
ways lo TAB ® 16 
Function keys do the 
work of 32 е Detach- 
able keyboard 


We Stock Lear Siegler 


Accessories — 
Call For Details. 


A Calculator, A system, A Whole 
New Standard. 


The finest calculators available for 
Science, Engineering, & Business. 


HEWLETT-PACKARD'S HP-41C 


me^ 
et. AK 


ATARI 
INTRODUCTORY SPECIALS 


To celebrate our commitment to Atari. we are offering the 
following Atari Specials: 

(1) Buy additional memory for your computer, 8K or 16K, 
and we will double the amount of memory FREE! 

(A potential savings of $200.) 

(2) Buy the Atari 800 Computer and take $100 off the 
purchase price o! the Atari 610 Disk Drive or the Atari 820 
printer. 


ATARI’ 800" 
PERSONAL COMPUTER SYSTEM 


Comes with: 

• Computer Console 

« BASIC Language Cartridge 

= Education ec Master Cartridge 

· BASIC Language Programming Manual 
+ 800 Operator's Manual 

* ATARI 410 Program Recorder 

‚ Invitation to Programming © Cassette 

* BK RAM Memory Module ` 

* 10K ROM Operating System 


* Power Supply 
«ТУ Switch Вох 


Features over 130 tunctions and olfers up Lo 400 tines of 
program memory or 63 dala storage registers — 
expandable to 319 registers or up to 2,000 lines RPN 
Logic. Alpha-numeric capabilities let you communicate 
with the calculator in English, Customizahon features 
allow you to totally reassign ihe keyboard functions 


Continuous memory.......HP-41C Calculator $288.00 


The System. 

Memory Modules. For storing programs or up to 2,000 
lines of program memory $45.00 
“Extra Smart” Card Reader. Records programs and dala 


back onto blank mag-cards .. 255225 1. 

The Printer. Upper and Lower case. High resolution SPECIFICATIONS: 
plotting. Portable. Thermal operation. ,... ... $320.00 High resolution color graphics 
Application Modules.............. ..... $45.00 EACH. 57 key full stroke keyboard 


Standard pac. Slatíslics, Math, Financial, & Surveying Built-in RF modulator for channel 2/3 operation with 


standard TV set 


HP SERIES E Composite video output for use with monitor 
CALCULATORS Internal Speaker 
HP-31E — Scientific. 


Two cartridge siots for rapid program insertion 


Tngonometric, exponen- Four internal slots for expansion up to 48K RAM 


tial & math шиле. 6502В Microprocessor 
TE High speed serial 1/0 port 


Scientitic with Statistics. 
AIl HP-31E functions plus 
hyperbolias and compra- 
hensive statistics $86.95 
HP-33E — Programmable 
Scientilic А program- 
mable science, math and 
statistical caiculator. 

“4 рф що ++. 91 $79.95 
Also available wilh con- 
tinuous memory... . 86.40 
HP-37E Business 
Management. Best choice 
for a business/tinance 
calculator 


Atari 800 Computer System........,. $995.95 
ATARI B20 PRINTER 


High resolution dot matrix impact printer 
Uses standard 3% Inch гай paper and ribtion 
40 characters рег line 

Speed: 4D characters per весога 

UL approved 


Atari 820 Printer .................. $599.95 
ATARI 810 PRINTERA 


Uses standard 5'a inch disketbes 

ВЕК byes storage per diskette 

Up to four disk drive units can operate wiih the system 
Average dala access time: 236 millipaconds 

Powar: AC adapter; UL approved 


ризы 


НР-ЗВЕ — Advanced Financial with Programmability АН 
the features о! the HP-37E plus a lol more power 
Pr cm КЕНЕ, Ды — à „+, $108.00 
Also available with continuous memory. ...... $144.95 
THE ALL NEW HP-34C. Advanced Continuous Memory 
Scientilic Programmable with an impressive array ol 
programming Тейіцгез. , $144.95 


CompuMart STOCKS THE COMPLETE 
LINE OF MATROX PRODUCTS. 
CALL FOR SPECS. 


CompuMart 
Dept. ВҮ50, 

270 Third St., 
Cambridge, Mass. 
02142 


Atari B10 Disk Drive “еи. .ә......... $699.95 


Upgrade your computer with additional memory. (Note 
that the Atari 800 Computer comes with 8K of RAM 
memory and will accept up to 48K.) 


wobw3 Wü) Bm m pk BRA € à A4 еки 


Atari BK RAM Memory Module ........ $124.95 
Atari 16K RAM Memory Module ....... $199.95 


E E —————————————— ааа ааа LEO. нн Ші 


IMPORTANT ORDERING INFORMATION 

А! orders mus! include 4%, shipping and handing Mass residents add 
5%; salestax Mich residents 4%. for sales "ах е 

Phonic opgn!ragmB 30a m 105 Jóp m EST Mon -Еп "РО x 
ipm D&B rated cpmpanias - shi contrer upan recepi 
огне purchgpe order » Ал пәксің are qubect 16 change wilhoul malice № 
Mngt hems on shack Tor immediate shipment - call Far dekevery guolition = 
іп thue Алп Arbo area? Cur retail sior is open 1100 a m іс? брт 


TO ORDER CALL: Tues Fm 10.00 ат in $ 00pm Saturdays смс Sun and Mon ) 


1-800-343-5504 "IF NOT SATISFIED RETURN PURCHASE 
IN MASS. CALL: (617) 491-2700 WITHIN 10 DAYS FOR A FULL REFUND. 
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BYTE May 1980 313 


TELEPHONE/KEYBOARD CHIPS 


Push Button Tet Dial 14,95 
2400 тт. Ө (3 Cromemco Ren Балар Гирне amr (үш 
2 т а т CMOS Clack Generator 4.85 
E. | Keybosrd Encager (88 Kays )4,95 
Е | guan м ime Rc dud j 
N ncoder E 
Б | E 780- 4MHz Single Card Computer Keyboard Encoder {2 keys 6% 
.5 — —— a ICM CHIPS 
5.00 furca М е еы Perr pers hegre a CMOS Precision Timer 24.95 
50 pia ния. CMOS LED Stopwatch/Timer 18.95 
99 Tho cord eire 4 МХ орамда, БК riri гі а-н 2716 РАЙ, кей УК Oscillatar Controller 1.50 
ж” ain Seven Decade Counter 18.95 
% Clock Generator 6.05 
>. NMOS READ ONLY MEMDRIES 
ж o см gam чаш. нана нін 128 ХОХ 7 А5СІ Shifted with Greek 13.50 
59 328 X 8 X 7 Мат Symbol & Pictures 13.55 
8 SCC-W tagembied),.........-. $450.00 128 X 9 X 7 Alpha Control Char бел 13.50 
55 MISCELLANEDUS 
4% жоны ШЫНЫЛЫ лыр латыны Quad Low Noise bi-let Op Amp 249 
E Ma аў raian tocsnam (E Ai mast 44528 Switching Me ag d 3.40 
3.80 oe th m pm: 175 
1.25 ҮЛ. 12.95 
» Hi-Speed eide 10/11 PrescaMr 11.85 
58 fe Opto-isolator 4.95 
® OSDH оа MOS clock @ БЕЗ 
12-р » rer { 
m — cIND = == TIL308 27" red num. display wilnteg logic chip 10.95 
SNMIAN 9 мыны, М A мм DPM Logic Block (Special) = 335 
0” ға — 5/$ | МУХ (OB сез 6/51 | XCIHR 19" red 5/1 ойс ia 
202 2 XCH6G 0" green 4/31 | XCXOR 125" ев s | ХСС 190’ green М | ИМИ Зу Digit A/D Converter Sel 25.00/sel 
XCS56v .200" yellow 4/4) XCXSG .129" green 4/31 XCMIY 197 yellow 4/1 | МСР 3% Digit A/D Converter 13 95 


ШШЕ 
SNXIALN 
SNTUAN 
5174141494 
SNTUMN 
SNISLAN 
SNHICN 
SN? HAN 


ХС5%С .200" clear 4/$1, XC209Y .125" yallow 4/11 XClliC 190 clear 4/11 
XC2R .200" red 5/%1 XCS6R WS" red 5/31 
xC22G 20” green = 4/8) XCS26G ЛЕР” green 4/31 
XC2vY 00" yeliow 4/5) XCSGY .ИБ" yellow 4/41 INFRA-RED LED 

MVICG WAY’ rad 4/1 XCSo5C .Ш6" clear Aa" x Wx LNG? На 5/61 


DISPLAY LEDS 


SN 7847? 
SOUND GEMERATOR 
Generales Complex Sounds 


LITRONIX (SO-LIT 1 
Photo Transistor Opto-Isolitor 


(Same 65 MCT 2 or 4N25) 


Low Power - Programmable 
$3.95 вас 


TV GAME CHIP AND CRYSTAL 


CIPELEREDPEPPILDITITPPEDITPULI. 
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18245 33 4m ал Ot IMO 400 PW Ч АМР | м 
18751 $1 10 4100 ІНІМЕ GOO PU 1 АМР 16:1 06 
14753 5B 400m 411 00 ІМ В Рут АМР DEBA 
184753 62 аш £z 00 НАТ OO PV 1 АМР 104 & 
ты &8 чіт $1 00 ІНЕ 5 Кт в а 
INIST 94 400m An od nats 75 10m 15:1 00 
1959 1420 Ат ал 00 юы — 35 Kn 12:1 00 
14959 B2 «бл 41 00 14773 51 A% DE 
184988 19 400m ап DÀ INA DH 56 Iw ха 
E 


Cammoa Cathnae yellow formmon Annie (ГМО 
Cammon Anode- o7aepe-D D 4 Common Aneda-red 
Common Anpde-prange = 1 2 Солт Aniete 
Common Cathode кі 
4:76. -PHGP 

4x? Sot Digi-L HOP 
Üvarrange Character (x 1} 
44750 Dipt-Heaitonal 


8 


Wr. 
gas 


Common Cithade-oranga-D.D.— 550 
Common Cathnde-oramgna = 7 
Eornmon Anode-grange 

Common Сліћккар ола 

Comman Ancde- rzd-D.O 


SNHISON 
SNHISIN Т т AY-3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal 
SN74152N MAN Gammon Anoda-red 5e includes score display, 6 games and select angles. ec 7,08 sé 
SN74ISIN MAN S x 7 Dot Matra-red I 552 
миым МЕН Common Cathode -red К E 58.40 XR22420P 150 
54741554 MAN Соттоп Cathode-red i. 580 4.40 ХА2264 4% 
54741564 MAN Common Anode-green X» 1. 350 XR215 4.40 XR2256 3.20 
SN MISTN MAN Common Anada-yellow уд i 0 R320 1.55 7 р 
MAN Comman Anods-ted УЮ | 200 XR-L555 1.50 JE2206KB 19.95 Х83403 ?.25 
E MAR Common Camode-ted м 1. 3m A555 .39 XR1800 3.20 $14135 125 
$ MAR Common Anode -reika wm. $0 ҮН 99 Xh2206 440 ХН4151 195 
‘a MA Common Cathode-yellpw 300 4 800 XR557C .99 XR 4.85 ХІ 495 
x Comman Алқа оғы” 309 ex XRS87CT 1.25 XR2208 520 3.50 
38 Common Aande-boege = 1 X0 600 XR1310P 1.35 XR2209 175 xXR4212 2,05 
» Common Cathede-orange xn Common Cathode-t6d 2 1 630 1 M 3.85 ХА 5.75 XR4$58 T5 
`9 Common Anode crags M0 Comenon Calhess-red ann 1 1.95 XR2212 4.15 ҰНАТАр 1.15 
19 Common Сайтос grange 400 P Common Cathode- red ін! | à XR4TÀ1 1.47 
P Common Anode red 400 Ё Comman Сабыйа гы 
5 Common дл = 1 ME — се xd = 100 РУ 1 АМР 
" man Cathode-rid 2 mmon ode 5 
— Common Anode: yellow 4 . Commen Came NON) 30 ES CS L и | Luar au. 
-300 
en 
-må 
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ій 
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chipsipavens | CLOCK CHIPS | — MDTORDLA 


МСН? 495 
MCHORLB 575 
мсн 2% 
мер 2,95 
МСЭБІР 150 
ee 


&osuu|rszsbuzesz5szuazwsabumssshmgym 


| 
40th 1 І 
18458 15 ?m n ІКТІ 150 РЫ 5 АМР 1 
1m 18б — 2800 РУ 35 АМР І 

1 


180 
50 РМ 1 АМР 141159 +} РГУ 35 АМР 
LEG driver 


мм сілі 65 ) SCR AND FW BRIDGE RECTIFIERS 
ТҮҮ: сарн ү gigs 

LOW PROFILE SOLDERTAIL 35A or GEN SCR 195 
(TIN) SOCKETS STANDARD (TIN) 1 ВА Ф 3007 SCR sð 
1 12А & "V FW BRIDGE REC L 

12А м FON руг BRIDGE REC 


LM710N 


& pin ЕР 


$10.00 Min. Order — U.S. Funds Only Spec Shaets — 254 
Calif. Residents Add 6% Sales Tax 1980 Catsliog Available — Send 416 stamp 
Postage — Add 5% plus $1 Insurance (if desired} 


UNNIN E" ч M nin ST 
i LINEAR ымаыун ж | омір E E 4^ | ртт s TORS sx 4n 00 
LMMICN/H 35 ммк 1.5 | (мм 1% эфа > 5 = HB pin ST MPSADS 3 E» — 2N3805 4 00 
мсн 5 LMMOK-4 1.3 LM?SN 1.9 205 Y^ а i % 2 pin БТ МР5МӘ 8100 ммвз 107 мэм ШЕ: 
LM3XMH LMHOT4 LÆ | LMAMICN/H 35 Pn ie S =. 2 28 ріл ST Д 87.00 203392 s100 Нин %100 
LMXSH : миот 1.25 LMi-MN .9 = cod СР * ў Ж Ж pin ST = 6.00  2N3)98 4400 2173 Hmm 
LMX7CN/H 15 LMMÓT4 15 LMHIN/H .9 " : s 40 pin ST 178 руу] 3:00 0425 a1 1 
(М%97-2 15 | LMMEN/M H Е T г 45 P^ A} 2 ий - P568 4jBo тый ТЕ” 
LMMOT-I5 1.25 LMINON — 195 IRE WRAP SOCKETS - PHIS аю жаю ШЕ 
40 oin LP РВ ar | 
DOCERE ur (GOLD) LeveL #3 | mu. 70 Шоғы pim Ae ми 
LM3IIN/H 9 | мсиюям 1% SOLDERTAIL (GOLD) NIIA AMO кули 5100 21 100 
LMil2H 1% LS | LMISN — 55 STANDARD &pin ww 5 a 3 | Mem мн ми мш жыр 5100 
LMHIK 6.58 325 LMiISSSV LM 10 pin WW 69 53 58 Pasic 74. 291705 5.00 — THRE 411 DÀ 
LM3IBCIN/H 1.50 4.00 MC1MISCP 3.00 1:4 M pin WW n 33 57 2423594 41.00 — MPS3705 зм ой 745037 410 00 
LMIBN 1% L2 | шм шім 1% в pin SG к. 24 En Брам — A5 7 a | "m 5140 200706 599 — 245088 ач 00 
LM3XKS 1% я | LM290N 2% M pin SG 44 45 A] 1$ pin ww % 59 м | Жам 41.00 МР52708 5190 INS а. 00 
LM3KA 135 1.29 150 | омс 54 49 4 20 ріп мм 119 1.08 ж | 2206 411.00 тыу) 5100 2й5129 510% 
қата gi Ig s oin 56 м 53 " 2p WW 109 LA з pw Wim 20и 51 m PNS134 it Ot 
4 4 a pin . лт 469 м ріп ww L33 1.26 1.18 
L3 6.00 28 pin 5G 1.10 1.00 ж 28 pin ww 1.69 153 1.38 2 $1.00 2М972584 1.00 293 51 00 
L% 4.95 3 pin SG 145 140 1.26 Xoinww 219 199 19 | ws 323 203172 225 20520 5/1 00 
+ БЕ 4 ріп SG 1.75 1.59 1.45 40 pin WW 2239 2,09 1.49 тына atm 2 
1.25 6.00 
BO VOLT CERAMIC 
1.35 4% 1 9 0 $0 S C 0 R 
F 2 /4 WATT RESISTOR ASSORTMENTS – 5% CAPACITOR шшш 
a z - 100MM — 120HM 380K 18 04M 22 CHM 10 p! 05 м м ош м up 
5.95 % » ASST. 1 за том Зо шын ы 36 OAM sopcs $1.75 2 Ф 0 m Hut fs oa 
149 00 ү ам — 820HM 100 0HM IOMA 150 DHEA 100 pt 8 ә d Me 5 5 
49 ‚5 т ASST, 2 Se юйпнм ?00ны соны 19 0 Юю HM $0 PCS 1 ‚15 € м mW © 
үз D - 470 онаа 560 OMM ай (ны ІІ te 0з % 
1.35 55 195 ASST.3 за аж ч TTA ain ЫР 1.75 
1.35 LM7QICN/H .69 4.95 ык 1% аж т” ГА 
1.5 LMISN/H D 449 ASST. 4 за ам ма ж 15a ux socs 1.75 
а мі.5ізі 1% ASST. 5 Sea Ча ban nou А Хы 5) РС9 1 „15 
к ГЕ t 150 "Ax JMK Jm 1%» 
Б Mos: 105 ASST.G se ma алл Ык ж лж srce 1.75 
E WLS 19 м (2€ аы FA) ым 
M моз 15| ASST.7 бе лы ом ію агн 528 1.75 
Y^ нем 1914 ASST. 8R Includes Resistor Assortments 1-7 (350 PCS ) "$9. 95 ea. 
1.05 "ÜLSUS 1% 
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715181 
45190 
141.519) 
ML S192 
MLSIS3 
HLS 
745195 
HLI 
TAL S257 
741523 
"LS 
3,5279 
HL S37 
м.5ма 
1.5870 
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MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
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7445107 
LSI 
1415112 
11.5125 
"L5 
1,51% 
741.535 
74L 5135 
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314 BYTE May 1950 


MICROPROCESSOR COMPONENTS 


MINIATURE SCREWDRIVER 


vO LP POAT CEST 
мада CPU - "ете % —ABCRUPRUCESSUR MANUALE 
ы M-I86 User Manual $7.50 
З В Bur inpuut/Output 3% 
юн Рта Ту merum omoi 5.95 уе 12 Use тер іні 7% 


RUGGED CONSTRUCTION 8224 Coca Самын атое Dre: 395 lees 
ТОА ОҒ USES - UE ТІР cece aww at »»»- 2/21/00 #228 Bus. бтн 3% 25 0140) созған (емендер case 5505 
Md — mauu Ürer М 2303001} unde Палетата cate) e95 | tm mm 183 іу capable е receding баш 10 ane trom ioco Tape without 
a Стани бастаан саи sored tenuirermenis for Cve recorder and itx; able to comm-gnicaty ген wrih 
MAGNETIC RETRIEVER FOOL Prag Comm. М0 ЛАП) 795 MEET 1 5. aogier modem aei terminal ice ieephone Namning and commnunicenens dh 


addu, 415 Irem od cecal adjustments and 15 Dur wil oen - рг ЮП, ready ағай 


farts 
Ozta Teastmingion АЯ... Frequenny-Shitl Keng, hai-deple [har дш 
лары 


пт ып Зам #149 
- коза Prog imerrupi Соп 1995 шу wen 0 т 
Picks up alusiva matal parts оғ tools GR = SUPPORT ти ЕР 210808101) 25534 бәк 3% us ete Rake.. ‚. 200 Baud 
in hard-to-raach places. a o ль pr... 00401 замы 1% ы = Aynina — ^ M m d 
EXTENDS TO 26%” — ROTATES 360" МАР 12058 Slabe Ram 55 іліп E — У | Экен алын Frequenties . 2028 Pu for space, 2225 ні tor ru 
STHONG, LIFETIME MAGNET oan Penge - Алқа (MCBE20) 7% ote 75604 Stata MDS 405 | ТИЕН! Сломан Гекке. Seach вес Low [nóng] 1070 apace. 
4444ж өзіне кө aan NR 102438 Bat НОМ |МС5230-4) "s 2 Ы) ы, ез | мжкәзіншен.......... 46 дыт actoxtacaly сор 
МОД —— Asyncitonags Comm Айийт T 95 pue MS ене Level ............. 18 dbm nomenz Adjuttab lom -À біт 
MCBESZ —— Synchrancus Serai Data Азци aon, EE ce 5 е % т 
Бес CONTINENTAL SPECIALTIES | ugao отрове оюы 25 іне а Same o ggg | лана ру Tous Frequency нінен алышу ыыт 
Я wor opera Ei n I i 
ШОИЖА | (ызі1-5ш» Bus оз 275 3200297 AOE сыт +з | Digital Oana тетка ..,. A RS-237C or 20 mA сыты кор [ишт 
LOGIC PROBE KIT ——— MICROPROCESSOR CHIPS MESCELLANEQUS —— — 244094 д State: пиши ам opte-volaled and non-goüri 
INNO CPU $1195 ш 9551 Static 29 | "xr тили: 222 120 МАС, single phase, 10 Waits 
3 28DA(TEO-1) CPU 15.5 ШЫМ іў 16 on 5% Physiggl ......... _._.... ЙИ caraponants тып! рп а single 9 by S7 
| -— =: pm PE | Dx m 
[A - 4 УР мк булыт 16 ріп 2503 өш ые: 3 VOM Арды Oscutato frequency Соымин алй Озснюзгаре ro align 
— 1904110) 
SPECIFICATIONS ауу 3-ВИ MPL илшї БАМ біле 19585 тма: ак Stabe 14 05 


Panes CPU 19.95 нң 


Input Impedance: 300,000 Ohms. TM&9QQOUL 16-Ви MPU жаган ме, иңдрду 
$ denis 


Thresholds: “Lo” 309; Vcc — "Hi" 70%Y ce 
Maximum Speed: 300 nsec., 1.5MHz 


TRS-80 
16K Conversion Kit 


Expand your 4K ТА5-80 Syriam to 16K. 


$50 à 
Input Protection: t50VDC continuous 117УАС | musg 59 га e — — сү ‘Dynemic Rems | 250NS 
for 15 sac. мышы NE A * Documentation for conversion 
MMSOGH — Оча 100 54 State 50 1204 7028 FARIS $5.95 
Power: 30тА ӘБУ —40mA G 15V — 25V max. мын Deal 84 Ба Ассылтішыы 5; Пета — o [PRON $9 05 TRS -1 6K $75 00 
reversa voltage protected; 36” cable with color Е" me би Dynamic К x 2n X € „и 5.2 Teh eee a а 
coded clips included, 2518 Hex 32 Bat Sunc 495 тыға юз EPROM ГТ 
Operating Temp.: 0-50*С, m -= Г. Ви біліс 25 гй м ақ =; юв 
- "ux 
ТТЛ“ МАША = ош темен |, 
| $шк у 5207 204 ^ 
Weight: 30 oz. (85 gm} 2328 Dua 250 Sialic 4.00 — 6301-10611) 1924 Trstate B«gotar 349 
" . e Dust 24) М Stabe 400 6320-0700 256 Open C Броши 2 95 
Псы: дата $21.95/Kit 2532 Quad 80 Ва State 2% 62573 3213 (se^ Collecte 1% 
qut Filo 605 98255 4095 2-і 2 2 sin 
7415570 4XA йрн Fup (Тоба) 249 3925123 3258 nstate 30 AWG wire — *.025" square posts 
M Proto СІ i < шаг теа а Open Caeci 3% MEM Ин dva 
Sane 1 "— point-to-point е lmetu w 
p 745261 State 2% “Қа stripping оғ «ад requied— 


Я. 
& 


7 T4PINCLIP РС-14 ,,.. $ 450 JE600 HEXADECIMAL DIGITAL y 
dc ВИ К ENCODER KIT THERMOMETER KIT pet DM 

rese J-1-8 Bius $14.85 

pe)? 40-PINCLIP РС-40 .... $16.00 НАТАМ: н ода ы ссе. WIW White 14,95 
(————— BÀ “. мы potser им JW-1-Y Yellow 14.05 
а $ Uta! Dehne keyi min 046 bag Ùr JW-1-R Ried 14.85 


Proto Boards 


a Seine tates рати fos әй 19 n "m o ро Чад | 
JUST WRAP Replacement Wire 


Pert Мо. 

А-В Вше. sanas РУУГ $2.98 
R-JWAN White ....... 50 ft roll ci ean 2.98 
R-JW-Y Yetlow ...... 50 ft. ro ....... 2.98 
R-JW-R Red vovoceose BO Ц, ГОН o. us 


apri 
a LED емі 10 «му елиез 
è Ery стеласед edh yusdard 16 mh 
1С conmicior 
e Onh - 5vDC ебите foc operons 
FULL 8 977 LATCHED OUTPUT—19 KEYBOARD 
he 22600 Encodes Кел раса hao мриме мездести 
tom 090042 from requi му antt 10 alos direct wag 
танта lor B be tfiatroprecesSor се 8 b4 ramon cecuds Three 
43 adipe! keys are proved fos vex Согду aih One hing 
а teslable озари axatihie Ine outputs aut числа and толидсес 
wih LED iedots Ano mdudeg қ а wer стгу Игоре 


JE600.............. $59.95 


Hexadecimal Keypad only .......$14.95 


РВ-101....... 
РВ-102....... 
РВ-1032.....,.. 4495 


eDual snsort—pwitching control far Іп. 
door/outdoor or ын Lg РУ 
sContinuous LEO .8"° nt. di 

*Range: -40°F т o 199% 4 "C Yo 100°C 
„Ассы: M елеп minai 

збе tor Fahrenheit ог Celsius reading 
*Sim. wat * AC woll айа d inci 
=Size: 3. ТЕТ x6. se "Wa 1-8’ 


JE300 .......$39.95 


62-Key ASCII Encoded Keyboard Kit 


FEATURES: 

*60 Keys generate the full 128 char- 
— жы upper and lower ease ASCII 
17 


а dh 
P8-203. " а ba 


ae eee 


PB-2034 . 
PB-203A-Kit .. 


Jumbo 6-Digit Clock Kit 


é Four O'rt. and two ИИ", 
common anode displays 

* Uses ММЗ clock chip 

а Switehes for hours, minutes and hold functions 

* Hours азу viewable to X) fast à 

« Simulated walnut casa 

* ЦУХАС operailon 

+ |? ог 24 hour operation 

е includes all components, cato and wall transiormer me : ь P * fully buffered 

è Sizer bh x Jin x № i "өз ө | à а - 92 user-define keys provided for 

-тавәтаягес7%8 — custom applications 


JE747 ..............929.95 натетеавв ае = шше y - Ea a upper case only 


è Utilizes а 2376 (40 pin) encoder 
газі only memory chip 
The JE6 10 62-Key ASCII Encoded Keyboard е Outputs directly compatible with 


Vacuum Vise 


Vacuum- bered fight-cuty 
visa Jar small £oórmmnponantis 


and sssae mhilss, ABS соп. 
struction, t4" laws, 1" 
travail Cao ba parmanantty 
instatiad. 


WV-1.......$3.49 


*Bright .300 ht. comm. cath: 
oda display 


* Uses MM5314 clock chip Kit can “е interfaced into most any com- TTL/DTL or MOS togic arrays = 
“Switches for hours, minutes | outer system. The JEG1O Kit comes сот. * Easy interfacing with в 16-ріп dip mme “on” ° 
eis, easily viewable to 20 ft, | plete with an industrial grade keyboard or 18-pin edge connector «Ch re тайт лы! 


wwiteh asambly (62 keys), IC's, sockets, 


connector, elecironic components and a 
double-sided printed wiring ке mds һе 4ЕФО Фазаа 679.95 
keyboard assembly requires «5У @ 1 А 
and -12у Ә 10mA for operation. 62-Key Keyboard only . . $34.95 


ніскок LX303 Portable LCD Digital Multimeter 


Ве v =й па Ta ет [змей зур беріге 9 ves ХО rimay od oper балл a th à AV arte, 
әс {тй ыру мш deti! ung өй 9 Ете OC € & vensrivity 41%. Бөз atur iy 

919 vetri ал Junan е Ворд Curetac 9 ғам art rums atis егет! тігі brik 4 жі rt 

OF un una vido Dvd tama 


қалды еб кейн 48 кеме Во w UT. драку "OS om ОУ 1% іы әтеші ММ). 


-ew 
үрлөрү шынын TV мах "RN AL E RE LAINE Lo SRL Sen өн 
Бале Шура лы, TOE ә OE та tenn tae JUD tamet 


> Simulated walnut саба 
8115 VAC oparation 


#12 or 24 hr, орога оп 
JE701 inci alt components, casa & 
wall transformer 


«5126! 6H” x 3-1/3" и 1%” 


6-Digit Clock Kit $19.95 
Regulated Power Supply 


Uses LM309K. Heat sink we. 
provided. PC board con- “= = 
struction, Provides a solid — 
1 amp @ 5 volts. Can supply up 
| to. «БМ, *8V and +12\/ with 
JE205 Adapter, Includes compo- 
nents, hardware and instructions. 
Size: J'A" x 5" x 2"H 


JE200........914.95 


ADAPTER BOARD 
—Adapts to JE200— 


— AW-6..$4.95 10”- AW-10.. $6.95 


JOYSTICK 
VIDEO CONTROLLER 


Lit 
est prm ips + UAE > «ғат, 
DEC Гален ІҢ «май DieA пк ИРА ылыа, 4060 чм TRI CR 
ыллын бай Фомин $19 «318 otit due. POER Iri beter, тыл ылыый» эы эла AC жаға 
апта Jv 


LX303 Digital Multimeter ....... $74.95 


UENIRE 
асл ТЕБУ АС ADAPTER ., .... 7.50 
CG-3 PADDED CARRYING CARE ..... 750 
VP 10 x10 DC PROSE ADAPTER i та 10K} 3 14.965 
vr? Ай жау DC PROBE А жой 
1 10 Ama ОС Currant Shunt . бе 


$10.00 Min. Order — U.S. Funds Only Spec Sheets — 254 
Calif. Residants Add 6% Salas Tax 1980 Catalog Available — Send 414 stamp 
Postage — Add 5% plus $1 Insurance (if desired} 


PRET VEM ЕМІТБЕ малай ыты 


"IDEAL FOR ALL VIDEO GAMES ОН REMOTE CON- 


т | 45V, 29V and +127 URS] PHONE TROL PROJECTS 
«SMALL CASE SIZE: 1-1/2"H x 2-3/8"W x 4-5/18"L 
DC/DC converter with *5V input. Tariodal hi- атесо кə è 2 MINIATURE POTEN TIOMETERS~ 40K OHM EACH 
speed switching XMF R. Short circuit protection. + SPST PUSH BUTTON CONTROL 
DA, A dera " Piggy: -back to JE 200 ELECTRONICS (415) 592-8087 | кпе CONNECTION CABLE —5 FEET LONG 
T k 


s RUGGED PLASTIC CASE 


JVC-40.......$4.95each 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


JE205 ...............$12.95 


Circle 274 on inquiry card. BYTE May 1980 315 


Word Processing 
for UCSD Pascal 


PROFF formats and prínts out text 
flias. FORML interacts with PROFF to 
расов multiple copies of a form lat- 

ат, each with a different addressee. 
Features include: 


— multi file input 
—interactive debu 
—adjustable margins 
— filling, cantering 


—underscoring 


Each program 13 written іп UCSD 
Pascal and is distributed on floppy 
disk. User manuais are included or 
can be purchased separately. Volume 
discounts are available. 


(714) 452-0681 
Renaissance Systems Inc. 
11760 Sorrento Valley Rd. 

San Diego, Ca. 92121 


Circle 275 on inquiry card. 


TERMINAL 
DATA 


CORPDRATION 


MODEL 1200 RS-232 DATA SPLITTER 


available in kit form 


Moda! 1200K gives the terminal or micro- 
processor user а second interface for a printer, 
plotter, cassette or tape drive. It operates at any 
speed & isolates the two output devices Нот 
each other, while providing 2 AS-232 interfaces 
from the terminal or microprocessor. 


The kit consists of 3 RS-232 connectors. 
printed circuit board, all necessary components, 
enclosure, mounting hardware & ms Po in- 
structions 


write or сай 


TERMINAL DATA CORP. 
11878 Coakley Cir. 
Rockville, MO 20852 
(301) 861-7655 


Circle 278 on inquiry card. 


SURPLUS ELECTRONICS 


IBM SELECTRIC 
BASED 1/0 TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


* Tape Drives * Cable 
* Cassette Drives 9 Wire 
* Power Supplies 12V15A, 12У25А, 
БУЗБА Others. * Displays 
= Cabingis * XFMRS = Heat 
Sinks a Printers © Components 
Many other items, SEND $1.00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
130 Mortheastern Blvd. 
Nashua, NH 03060 
Phone orders accepted using 
VISA or MC 
Call 603-889-7661 


Circle 281 on inquiry card. 


16 K RAMS & RAM CONTROLLERS 


16 X X 1 DYNAMIC RAMS шати 
» 200 NSEC ACCESS as NSEC CYCLE TIMES 
а 15 А, СЫРА 

BURNED weer FULLY TESTED 


$58.00 19 ory OF g THAT'S $8 50 EACH 


--------- M = 
680075502 &4K BYTE RAM А CONTROLLER SET 
MAKE БАК BYTE MEMORY FOR YOUR 6800 OR 6502 
THIS SET IHCLUDES. 
= 32 МЕК 4116.3, 16K X 1 200 NSEC RAMS 
* | MC3S80 MEMORY CONTIIDLLER 
в | МСЗ242А MEMORY ADDRESS MULTIPLEXER 

AND COUNTER 
a ВАТА В APPLICATIDN SHETTS PARTS TESTED 

ANG GUARANTEED 

$295 DO PER SET 


DYNAMIC MEMORY CONTROLLER vezo 
» GENERATES RAS/CAS £ REFRESH TIMING FOR 
16K TO GAK OYTE MEMORIES 
a PRICE WITH DATE SHEET 51295 EACH 


MEMORY ADDRESS MUX/COUHTER uc 
a MUX ADDRESS 8 REFRESH COUNTER FOR 16K TO 
БАХ BYTE MEMORIES 
+ PRICE WITH DATA SHEET 512 50 EACH 


DuANTITT DISCOUNTS AwAil ARLI 


іш ОНҒА POSTPAUD H5 FUNDS DA INT(BNATID ЧА 
URMAS CHILES OF moni ОНО Я YrSA HA MC. шы АГ 
пп SUNG ACC) и. (RPRATION GATE M TEUNAN 
XQ ИН SONIO ОЯНА ГАН RESSHNES га ADD 
l^ SOLIS IAR FRÓNI ONIS Rt BAR ASAD 


MEASUREMENT SYSTEMS & CONTROLS, wc 
WIMOR DÉWCES HASON 
М? ORTH МАЖ ST ORANGE CA 3/068 


MYCHESS 


Highest scoring microcomputer 
chess progrom ot the 1979 АСМ 
North America Computer Chess 
Championship. 

eAvailable for CP/M, CDOS, IMDOS, 
TRS-8O, hard-sectored North Star 
with CP/M 

eProgram allows 9 levels of play 

eSearches on the opponents time 

Program enables you to save game 
for later ploy 

«Optional formated hard copy of 
game 

sAllows compuler to play itself 


$50.00 


Contact: 


COMPUTER SERVICES 


2431 Lyvona Lane 
Anchorage, AK 99502 
(907) 243-8730 


Circle 270 on inquiry card. 


MAGIC WAND 


Word Processing System 


$400 


Starburst Computer 
Group, Inc. 
Route 2 Box 783 
Afton Virginia 22920 
(Authorized Dealer) 
Magic Wand works an any CP/M” 
system with ай major CRT's. Ask 
for our frea point-by-point com- 
parison of Magic Wand and two 
popular word processing systems. 
Magic Wand is a Trademark of 
Small Business Applications (пс, 


“СРАМ is a ragistered Trademark 
of Digita! Research” 


(804) 361-1180 


Circle 282 on inquiry card. 


DISK DRIVE/CRT 
* SALE ж! à: | 


MPI 8 
"e В w/PS/Cab 
Dual Drives ш/Р5/Сор 
LIMITED QUANITITES 


3304 UJ. MacArthur Bivd. 
Sonta Ano, СЯ 92704 


(714) 979-9923 


Circle 277 on Inquiry card. 


Floppys & 
Systems Repair 


DRIVES 


ө Per Sci - Shugart 
Ф Pertec - Micropolis 


COMPUTERS 
€ Apple - TRS-80 


Computer Service Center 
1023 N. La Brea 
Hollywood, CA 90038 
(213) 851-2226 


Circle 280 on inquiry card. 


Н9 OWNERS! 


Upgrade your video terminal with one 
of these long overdue kits: 


GRAFIX —Grophicol display capa- 
bilities assembled ond tested $69.95. 
Hit $59.95. 


CURSOR CONTROL — A total of 
8 functions assembled and tested 
$34.95. Kit $29.95. 


FLICKER FACE — 4800 boud 
operation assembled and tested 
$79.95. Kit $69.95, » 


All have а full 6 month warranty. 


NORTHWEST COMPUTER 
SERVICES, INC. 
8503 М.Е. 30th Avenue 
Vancouver, WA 98665 


Circle 283 on inquiry card. 


(Printer not pictured) 


— А complete computer package, easy to install, easy to maintain 
— Practical to operate; designed for the businessman/woman 
(even for non-computer specialists) 
— Upwards expandable (built-in flexibility & updating) 
— Desk-top (rack mount available) 
— Can use many available software packages 
—Expandable for muiti-user functions | — Double sided Disk 


Specifications: Options: 
— 7-В0 CPU | 
(4 MHz) with | Drives 
2510 + 3 PIO | | — Structured Systems 


— S-100 Compatible | Software 

" "T * 2:4 TM 
Two 8" Floppy Disk PRAGMATIX -— 100 g — 220 V/50 Hz available 
Drives | | 


- Single/Double Density — Dealer Inquiries Invited 
Disk Controller — Quantity pricing available 
— 80 x 24 Terminal with | 
editing capabilities plus 
second page memory | — Terminal with special function 
— 132 Column DOT Matrix | | and line insert/delete keys 


Assembled and Tested — Ж/ /. Call for exact p&d on options 


printer | 
— Compiler Business Basic [C | — 8 channel S10 with real time clock 


Basic 2 — version 2.04] Т) and interrupt control 


— Powerful OS-1 Operating System % Ж — Autotype — powerful word processor 


(uses any CP/M or Cromenco pro- | — Qume 5/5 45 RO Printer with Tractor 
gram) | Feed 
— All necessary cabling and documenta- | ) — 10 & 20 MBY Removable Hard Disk, 


tion DMA Controller & Custom Cabinetry 
— Osborne software package: general ledger, Mi available 


accounts payable/receivable and payroll — CP/M is a registered trademark of Digital 
Research 


In California: 415-321-5601 Electrolabs Worldwide: 
Outside Ca,: 800-227-8266 POB 6721, Stanford, Са. 94305 TLX: 345567 Electrolabs PLA 
Circle 284 on Inquiry card. 


SEND $1.00 FOR 52 PAGE ARTALDE 


PRIORITY ONE ELECTRONICS 


10808 DISK DRIVE CABINET | £5 — 3 —CENTRONIOS 
List - $995.00 


.. Sale - $795.00 


SAVE $200.00 

54 OVATION САТ 
T ACOUSTIC COUPLER/MODEM 
List 75199. 00 ыға ФАН Sale $156.00 


"ОНИН 


SS A Computer Systems 
е S-100 compatible * Industrial/commer- 
cial quality construction • Flip-top cover 
е Excellent cooling eds “ 12 slot 
capability (uses model 2501А) е Input 
105, 115, ог 125 VAC * Output + 8 
VDC20A, + —16 VDC 4A е Active ter. 
mination of all bus lines е Fan and cir- 
cuit breaker included * Rugged con- 


New from Lobo, a dual Cabinet with power supply. 

and internal data cable hook-up. 

е Cabinet acceptis 2 801R, 800R, FD120, or FD200 
style dísk drives. 

а Power Supply for 2 drives. 

• Assembied, tested and guaranteed by Lobo Drives. 

е Shipping Weight 30 165. 


struction 
BUY CABINET AND DRIVES AND SAVE| $5 Бел а Testen s 
WITH 1 ORIVE WITH 2 ORIVES CCS 2200ÀK Kit 35 Ibs $349.95 
LBO-601R-1PSC ,.... 3775m LBO-801R-2PSC .... 71250 
DISC DRIVE ONLY 
SHU-801R....... $499.00 
CARDEDGE TO CARDEDGE “> OE TO SOCKET The ‘true 16K Static Ram module ‘tor 
PRI-SOCE-CE ........ 519.95 РНІ-50СЕ-5КТ....... 18.95 5-100 bus systems. ASSEMBLED & 
TESTED --100% BURN IN - FEATURES: • 
XL static * Uses popular 2114 static 


$ * +5 volt operation only е Bank 
eri available by, bank port and bank 
byte * Phantom Line capability е Ad- 
dressable in 4K blocks е АК blocks can 
be addressed anywhere with in 84K in 4k 
increments. * Meets IEEE proposed 


1¢ SALE 


Box of 10 Diskettes with the 
Purchase of a V-80 System 


ез” ж” | 
Е. The VISTA V-80 
Disk Drive System 


e 23% more storage capacity than 
TRS-80 е 120 day warranty * 40 track 


5-100 signal standards • LED indicators 
for board selection and bank selection • 
FR-4 EPOXY PC boards е Solder masked 
on both sides = Silk screen of рай 
number and part designator. 


patch at NO CHARGE from VISTA OUR PRICE 
Single ге system........... е CCS-2016BA 450п5 
wo drive system............. " 
Four drive system............ $1450.00 т ^u = 
Two drive cable................ $29.95 р 
Reg. Price $349.95.......,.... $279.95 
Four drive cabla............... $39.95 
CCS-2016BB 300ns 
Two Drive Systems comes Reg. Price - $389.95......... ...$309.00 
uri piete wiih Date: Sabie СЕ-2016БҮ Bare Board - only. . „$29.95 
NEW М5-230 DUAL TRACE | 
MINISCOPE 30 MHz 
Tif BANDWIDTH 
1 NLS MS-230 30 MHZ Scope...$598.15 
2 NLS 41-141 10 to 1 Combo Probe$54.00 
1 NLS 41-180 Deluxe Leather Case$45.00 Part Нә — Apeticstion “ТҮЗЕТТІ 
LIST PRICE.................. $697.15 Шен ны Maham — Т ТБ 
MS 230 COMBO PRICE. ....... $547.15 WARE шешз ан т: ЖЫ 
SAVE $150.00 үйе FOJA 1000 Sylt Set ШАТ $1195 $37.00 
BE SURE TO ORDER YOUR KASSETTE/10 м 
лап MEMORY MEMORY LIBRARY CASE BELOW 
1 
Low Power 450ns in lots of 20. .... $1.10 К AS ETT E /1 0 


Low Power 250ns in lots of 20..... $1.25 
2114-31 


LIBRARY 


1Kx4 300п5 Low Рошег........ 8/$50.00 

5257-3L 

4Kx1 300ns Low Power........ 8/$55.00 Past № 
2708 


DAR КОШКЕ 
ШШ HOLDER 5450 
Bot оғ $10.00 


BRET 

52 DISKETTE 
um HOLDER $425 
ena 


PRIORITY ONE ELECTRONICS 
16723K Roscoe Blvd. Sepulveda, CA 91343 


WMM ES 10 


ы i EPROM ... .8/$60.00-$8.50 ea. 


16K 5 Volt oniy EPROM 
8/$248.00 


MMM AM 10 


мол oui Duel, d $32.00 ea. 


а > - E 
47. 


Terms: Visa, МС, BAC, Check, Money Order, U.S. Funds Only. СА residents add 6% sales tax, 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 Include 5% shipping and handiing. 


MINIMUM $2.50. Excess relunded. Just in case. 
change without notice. We will do aur best to maintaln prices thru MAY 1980. 
“SOCKET and CONNECTOR prices based an GOLD, not exceeding $500 per oz. 


. ріваѕе include your phone no. Prices subject to 


“Sale Prices are for prepaid orders only cradH card arders will be charged appropriate freight 


zu SD EXPANDORAM 
zs EXPANDABLE TO 64K 
= USING 4116 RAMS 

SDS- EXPANDORAM-16K KIT 


List - 5385.00............ Sale - $205.00 | 

SDS- EXPANDORAM 32K KIT 

List - $550.00............ Sale - 5289.00 

SDS- a et 48K KIT 

81. 5715.00............ Sale - $330.00 

SDS- EXPANDORAM: 64K KIT 

List - $880.00............ Sale - $390.00 
OM-100 


ame 
ES PROGRAMS 2708, 2716, 2732, 


2758, 2516 EPROMS 
SDS-PROM-100 KIT 
List - $200.00 кү. ied Sale - $175.95 


2-80 


= STARTER KIT 
COMPLETE 2-80 MICROCOMPUTER 
505-280 STARTER KIT 
List - $340.00............ Sale - $239.00 


TRS-80/APPLE 

MEMORY EXPANSION KITS 
from Leading Manufacturers (16K x 1 
200/250ns) 4116’s RAMS....8 for $55.00 
Add $3. 00 for programming Jumpers for 
[ TRS 80 Keyboard. 


ики VERSAFLOPPY 

INGLE DENSITY DISC CONTROLLER 
SDS-VERSAFLOPPY KIT 

List - 5250.00............. Sale $235.00 


VDB-8024 

| 80x24 ИО MAPPED VIDEO 
“ BOARD 805-УОВ-8024 KIT 

List - $375. 00. E SDN. Sale - $315.00 


IVERSAFLOPPY 11 
DOUBLE DENSITY DISK CONTROLLER 
SDS-VERSAFLOPPY 11 KIT 
List - 5350.00............ Sale - $299.00 


ЕНІ EXPANDORAM II 
4 MHz RAM BOARD 
EXPANDABLE TO 256K 


аттты 


SDS. ЕХРАМООВАМ. il - 18K KIT 

List- $470.00............ Sale . $280.00 
SDS-EXPANDORAM-II - 32K it 
ШАТЛЫ. once vee eee Sale - $360.00 


SDS-EXPANDORAM.-II - 48K KIT 
List $970.00............. Sale - $440.00 
SDS-EXPANDORAM:.II - 64K KIT 
List $1220.00............ Sale - $510.00 


SBC-100/200 


Sed 
2 OR 4 MHz SINGLE BOARD COMPUTER 
SDS-SBC-100 2МН2 KIT 


List-$295.00 ............. Sale-$235.00 
SDS- SEC. 206 4MHZ KIT 

(151-5320.00............. Sale-$255.00 

т. В ROCKWELL 

АМ-65 


The Rockwell AIM 85 with 4K 


RCK-AIM65 4K 8 Ibs........... $445.00 
The Rockwell AIM 85 with 1K 
RCK-AIM65 1K 8ibs........... $375.00 


АК Assembled--RCK-AIM65-010 . . $65.00 
8K Basic In НОМ RCK-AIM65-020$100.00 


FOR MORE INFORMATION ^ 
OUR 52 PAGE AD In JANUA 
BYTE OR SEND 61.00 FOR 
CATALOG 
e Sale Prices are for prepaid 
orders only • Quanilties are 
limited, subject to prior sale * 
ЛЕН iT CARD ORDERS WILL BE 
RAED APPROPRIATE 
FREIGHT 


~ ORDER TOLL FREE (800) 423-5633 


amviws га 7G мА кесі < 


PRIORITY ONE ELECTRONICS 
А ROBINS OM 


Texas Instruments MM EMT, INC 


FACE GRIP LOW PROFILE 
SOLDER TAIL DIP SOCKETS 


тїї El 


«Ғасв grip design provides maximum retention 
lorce 

eAnti-wicking feature 

*Redundani contact points 


GOLD 3 LEVEL 
WIRE WRAP SOCKETS 


AND OTHER LEADING MANUFACTURES 
IYN SERIES GOLD 3 LEVEL WIRE WRAP SOCKETS 


eDeep Chamfered Closed 
Entry Contacts 


eRN Side Wipe Contact Design 
eTerminal Barbs Allow 


Self-lock into PC Board 
eRugged Socket Body Design 


a 
DAI LA] геа 


PART PRICE 

HD. РІНЕ 1-9 10-49 5098 — 100-499 500-999 1,0004 ——- 

TIS-OBLP 08 М/А .15 ЕТ! 08 47 86 PART 

TIS-14LP 14 М/А 18 15 14 12 ET МО. 25-99 100-249 
TIS-16LP 16 N/A .20 ‚18 .16 .13 .12 RNS-08WWüG 

TIS-18LP 18 .30 .25 ‚22 .18 18 BK RN5-14WWG 

TIS-20LP 20 ‚30 .25 .23 .20 „17 ‚145 RNS-36WWG 

TIS-22LP 22 .35 .30 ‚25 .22 .19 A ANS-18WWG 

TIS-24LP 24 40 ‚35 ‚30 ‚24 .20 .38 ANS-20WWG 

TIS-28LP 28 .45 .40 35 .28 ‚24 .21 RNS-22WWG 


ANS-24WWG 
ANS-2BWWG 
RNS-40WWG 


“Price based on gold not exceeding $500 per oz. 
t 1 


TIS-40LP 40 .50 .45 ,42 .40 .35 41 


*MINIMUM ОЯОЕЯ $1.00 Раг Line ilem 
Sockets purchased in multiples of 100 рег lype may be combined lor best pricu 


DIP PLUGS PART PRICE purchased in mulilpias ol 50 
NO. PINS 1-9 10-24 25-99 Em 
KNX-080P 8 " 
KM tape у к чь -а 5 ZIP-16DIP $5.50 
KNY-24DP S +s dw © ZIP-24DIP $7.50 
КНХ-400Р 40 190 170 1460 


Gold Plated Edgeboard Connectors 


RUGGEO BODY 
е Glass-filled rharmoplastic polyester — 


RS232 and ''D'" SUB-MINIATURE 


Texas Instruments Жы. 


SEND $1.00 FOR 52 PAGE CATALOG 


Standard But Noi Ordinary 
The H4 Series standard 
nectors olfer the best value in 

магкЕ! today 

Tn assure reliable electrical connections. ou 
cantilevaer contacts ace pre-loaded for optimum 
normal force and bilurcated for redundancy. 
each contac! point features trom 50 (Wire 
Wrap"! to 75 (solder tail} microinches (mini- 
mut, of wiought gald inlay over a nickel dil- 
lusion barier The inlay 15 metallurgically 
yao iy a uet mickel-un alloy (СА 725 


eboard con- 
e edgeboard 


nad 


= 


a 
ЕСТІЛЕ 
d 


wats 


ымы ықы 


Е уу ЕО 
м 
3 
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PRICE PRICE 
PART ND. 14 1024 — 258 — 100249 — PART NI 1-9 10:24 — 2599 100249 

TIC-1530-1 516 150 1.45 130 110 ТЇС-2244.2 STG 230 — 210 1.85 154 
TIC-1530-1 WWE 170 155 135 1.15 ТІС-2244-2 WWG 2 235 210 1.75 
ТІС-1836-1 STG 200 1.80 1.60 140 TIC-2856-2 STG 280 25 225 185 
Т1С-1836.1 WWG 210 1.90 1.65 1.45 TIC-2858.2 WWG 320 28 255 2.15 
TIC-2244-1 STG 2.25 2.00 \ 75 1.50 ТІС:3060-2 STG 202% 230 195 
їїб-2244.1 WWE 240 2.15 1.90 1 60 ТІС-3060-2 WWG 340 35 270 225 
ТІС-2550-1 STG 250 225 200 1.65 TIC-3152.2 STG 305 275 245 205 
TiC-2550-1 WWE 270 245 215 180 ТЇС-3182-2 WWG 150 315 280 235 
TIC-3050-1 STG 295 250 230 1.90 TIC-3672-2 STG 345 310 2.75 230 
ТІС-2080-1 WWE 320 285 255 220 TIC-3672-2 WWG 400 360 3.20 288 
ТІС-2872-1 STG 330 2% 250 230 ТІС-4080-2 STG 30 26 305 255 
116-3672-1 WWE 39 3% 310 250 ТІС-4080-2 WWG 445 4D) 355 295 
TIC-4080-1 STG 350 315 285 240 TIC-4488-2 STG 420 3% 335 280 
пай! WWG ай 40 38 300 ТІС-4488-2 WWG 480 435 390 320 

104290: ; ` TI-S100STG 3.20 2.90 250 2.20 
А аб за 52 110 $-100, VECTOR 8803, CROMENCO, IMSAI, 
TiC-50100-1 STD 450 4.05 3.60 3.00 250 SPACED ROWS 
TIC-50100-) WWG 3.40 4.90 430 350 TI-St00WWO 4.00 3.7 3.50 3.25 

$100 WIRE WRAP 

«азама Pl - 

сс: УСТ-8803 Vector Plugboards | 

wig — т, BOARD FOR m 
a mem soa euer Co — 8100 BUS Di ipee 

болғ! LM 624 врат MICRO- 


QUIS oth iiy жы амыр, Чы ET 
BED EDS COMPUTERS 


m 00 сезі pois Ыб ath J avec 
ppa PGH Heliae 038 сәсе 
эн дф кімні 

* Somer тлі wish ызыр wi det d^ 
CIR EH CAS eva. ACCIDAT. hort 
tatut 

+ aytiy |) орсо. выл 100 саи асті 17 
трал 225 ерің ші 29040 ас 
Ven puri Я АТ" 
асы рыл м қ VERUS таене бод 4 
Ur кыгын 

a Кб кш, amd otiruchóng Муг өріле pl 
іе фын ый эг 


е р вых «rans Д 2 уф thy |? Price: 
$29. 


сре Cetre АА жұл М1 515 27 ҚС 


5 O"——Á. 
* l'inon ТА DR пыл zipper Qupd 


What is suded to both soldered and wir e wrapped 
terminations. The dielectric contact- housing is 
made of gíass-filled thermoplastic polyester. 
meeting U L Flammabihily Classification 94V-Q 


FEATURES 

RELIABLE, COST-EFFICIENT CONTACT DESIGN 

* 50 (Wire Wrap) to 75 (501007 Га) micrqinches 
gold inlay over a nickel diffusion Barrier 
(minimum thickness) | 

• Copper-nickel-tin CA 725 Alloy 

* Bilurcaled contact points 

• Preloaded. cantilever spring design 

„ Contacls are user removable 


т + б 
Д 
ELLE deep 


à 


TI EDGE CONNECTORS 
47 Contact Centers: STG - Soldertail GOLO: WWG - Wire Wrap GOLD _ 


am - I. к “4 - [ 
 VCTBBOOV 
Universal Microcomputetfprocessor 
plugboard. use with 5: 100 bus. 
Complete wilh heal sink & hard- 
ware, 5 35 x 10° x 1/15 ^ 
1-4 5-9 10-24 
$21.81 $19.82 $17.82 
VCTBBO01-1 
Same as 8800У except plain. less 


power buses & heat sink 
50] + 5.9 10-24 
$17.08 $15.65 $14.04 


uL 
seni { 


MaelsU.L Flammability Classification 94V-0. 
— Resisis common cleaning solvents 

s Solder slandaf{ — Facilitates cleaning — 
Reduces solder wicking 

ә Belween солізсі polarization key (snapiock 
lar 100° А 125° centers) 

* Generous chamfered card slot 

в Molded contact idantificalion — Alpha 
numeric | 156" селеге) — Numeric {.1007 $ 
125° centers) 

+ Location ridges (bntlorm and raised dots 
(top) mark every ПИН contact position 

» Entire connector design 15 U.L Approved 


ABBREVIATIONS: 
STG — Solder Tail Gold 
WWG — Wire Wrap Gold 


Bop ni БИШЕ 


125° Contact Centers: STG - Sofderiall GOLU: WWE - Wire Wrap GOLD 


| 
| 


VCT3877 9.6"x4.5" EE (ға 
VCT3882 8.6"к4.5” $11.71 VCT3662 6.5"x4.5" 
VCT3882.2 8.5"x4.5^ VCT3677-2 6.5"x4.5" $9.88 
$10.74 $10.55 VCT3662-2 9.6"x4.5" 
HrDensüy Uual-In-Line Gen Purpose DiP 
Plugboard lor Wire Wrap Boards with Bus Pattern $12. 26 


with Power & Grd Bus 
Epoxy Glass 1/78” 44 
pin con spaced 156 


lor Solder or Wire Wrap 
Epoxy Glass 1/16’ 
pin con spaced 156 


_ _ PART МО. 
CND-DEOP 


CNO-DESS 
CND-OEGC 
CND-0A15P 
CND-0A158 
СНО.0А15С 


CND-DB25P 
CND-DB25S 


CND-DB51212-1 


DB-P258C 
DB1226-1A 


CNO-DC37P 
CNO-0C375 
CNO-0C37C 
CNO-DDSO0P 
CNO-0050S 
CWO-0050C 
020418-5 


CNO-RS232-BFT 


CND-57-30360 


OESCAIPTION : 


9 Pin Male 

9 Pin Female 
9 Pin Cover 
15 Pin Male 
15 Pin Female 
15 Pin Cover 


25 Pin Male 

25 Pin Female 

1 pe Grey Hood 
2 pc Grey Hood 
2 pc Black Hood 


37 Pin Male 

37 Pin Female 

37 Pin Cover 

50 Pin Male 

50 Pin Female 

50 Pin Cover 
Hardware Set 2 pr. 
85232. 08 D825P. НА 
class 1 cable 

B con. B № tong 
Centronics 700 
Series printer 
connector 


ANOANO А aa LR атыма 
учинить, і 


900. 


P = Plug, Male Type - $ = Sockel, Female Туре ~ (= Cover, Hood 


PRICE 


у 1024 


1.50 
12 


a + BÉ 
-EIULDE 


, DONNEN a а а A EO Мә га Со № - 
һы 
Aone 


аьа R 


16.00 


754 


ORDER TOLL FREE 


2598 
1.40 


тете габа! 2N 
воза вы 


с һә 
Pan 


YOIVLVYD ADVd ZS НОЧ 00'L$ QN3S 


мос BON AON 


“ч 


14.00 


5.00 


1-800-423-5633 


except CA., AK., HI., CALL 
(213) 894-8171 


P pattern plugboards for 
44 ICs Epoxy Glass 1/16” 
44 pin con spaced 156 


ORDER TOLL FREE (800) 423-5633 


Circte 285 on Inquiry card. 


p ( L 


127. 


CARD EXTENDER | 
Card Extender has 100 con- 
tacts 50 per side on 
centers-Atlached connector 5 
compatible with $-100 Bus 
Systems. 
VCT3690 6.5°°22/44 pin... 
185 cirs Extenders. $13.98 


‚125 


69 


Add Animation to your 
TRS-80 Programs 


8 Animation Compilier and 
Graphics Editor Package 
Ш Add smooth, fast action 
to basic programs 

Ш Create ad layouts, 
newsletter covers, posters 


$1 4.95... or cati lor complete catalog 


AMACROTRONICS, inc. 


1125 М. Golden State Blvd. / Suite G 
Turlock, CA 95380 (A) 
(209) 667-2888 / 634-8888 


We are experiencing telephone difficulties, 
please keep trying. 
Chuna se dent 400 6*6 М» VISA or MC 


Circle 286 on inquiry card. 


3M / Scotch 


COMPANY 


Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information All 
orders sent postage paid. 


ШЕ. 
EXCHANGES 
100 Foothili Blvd. 
San Luis Obispo. СА 
93401 (№ Саі call 


(805) 543-1037 | 


ғ 


Desk Top Model With 280 CPU ai 4 MHZ 6 Dual 
Double Density Binch Shugart Floppy with 1.2 M 
Bytes © 48K Memory with Bank Switching and 
expandable to 256 К Ө 2 Serial and 3 Parallel 
Ports € Transparent Singla and Double Density 
Operation ® СРМ 1.4 Disk Operating System 
(Optional) Ө 90 Days Parts and Labor Warranty 
© Complete and Ready to Runat,. .. $4,250.00 
Or a Complete System Including CRT Terminal 
and Texas Instrument 820 Printer a! ... $7,350.00 

Dealer Inquires Invitect 

SOO NAM KIM 

ОЗ М COMPUTER 

2364 WALSH AVE.. БАНТА CLARA, СА 95051 
(408) 496-6910 - 


Circle 292 on inquiry card. 


INDUSTRIAL MICRO SYSTEMS COMPUTER | 


BASEX is... 


е More Basic than BASIC! 

@ More Forthright than FORTH! 
€ More Tiny than TINY C! 

e Runs Fast like FORTRAN! 

€ Less Наѕса/ than PASCAL! 


*97 page manual ($8) with complete 
source listing. 

*TAPES ($25) — Meca, SOL, Poly88, 
TRS80 (16K/ll), Paper tape. 

*DISKS — NStar ($25); СРМ ($35) 8" 


| SD or 5" (NStar, Meca, Micropil). 


ADD $.75 shipping ($1.50 UPS or 
special handling) 


| sM: = 

Gui и ^^. 
INTERACTIVE MICROWARE, INC 
Box 771, State College, PA, 16801 


CALL (814) 238-8294 


Сігсіе 287 on inquiry card. 


OHIO SCIENTIFIC 


USERS! 


Read 


The Unofficlal OSI Users Journal 


*User Equipment Reviews 
»Hardware Mods 


»Sollware Exchange 
sPeeks & Pokes 
«Bugs & Fixes 


Send 658% for 12 issues to: 


РЕЕК(65! 
62 Southgate Ave. 
Annapolis, MD 21401 


Circle 290 on Inquiry card. 


COMPUCOLOR II 
BACKGAMMON 


* Impressive graphics 

* Player vs. Computer 

* 16K RAM required 
diskette $18.00 


Blank CCII diskette 
$4.50 


Same day shipping with 
money order or send check 
ID... 


Med Ford Software 
419 N. Chapelgate Ln. 
Balto., Md. 21229 


Dealer Inquiries Invited 


Сігсіө 283 on Inquiry card. 


6800/6809 PASCAL 


DYNASOFT PASCAL is a cassette based 
PASCAL subset designed to run on most 6800/ 
6809 systems with 12K or more of memory. 


DYNASOFT PASCAL includes most of 
the control structures of standard PASCAL 
including IF. THEN-ELSE, CASE-OF-OTHER: 
WISE, WHILE.DO, REPEAT.UNTIL, FOR. 
TO/DOWNTO-DO, and recursive PROCED. 
URE's and FUNCTION's. It supports the data 
types INTEGER, CHAR, BOOLEAN, scalar 


(user-defined), subrange, pointer and ARRAY. 
it is built around а one pass compiler which 
produces fast, compact p-code and comes 
complete with a line-oriented text editor, p-code 
interpreter, and program SAVE and LOAD 
routines. The whole system resides in less than 
8K. 


The cassette version with manual 1$ priced at 
$35 plus $3 for postage and handhng. Please 
specily 6800 or 6809. 


Lt P. О. BOX 51 
t WINDSOR ЗСТ. N. S. 
systems CANADA BON 2V0 


Circle 288 on inquiry card. 


AURORA, IL. AREA 


PRINTER 1995% 
FARNSWORTH 
COMPUTER CENTER | 


1891 N. Farnsworth Ave. 
Auroro, ll. 60505 
Ph. 312-851-3888 


Circle 291 on inquiry card. 


THE COMPUTER SHOP, INC. зы 
1000 Pike Road 
Birmingham, AL 35218 
(205)781-0711 


SCOTCH 3M BRAND DISKETTES 9%. 

Түра Size Density Package Sector Priceliü Арі. 
744-0 5%" single storage case soit 3600 (1) 

7440 5 м" single library case soit 39.00 qi) 

740-0 8" single storagecase sol 3800 © 

7410 8" double siorage case вой 5500 (5 


(1) юг Apple, TRS-B0, Рей, SWTP, Cromenco 
(2) for ІВМ 3740 series and compatibile drives 
(9) for ТА8-00 Mod 11, Shugart 800/801 and compatibie drives 


PERSONAL COMPUTING CASSETTES wiloader 10 min 
$1.95, 30 min $2.30 (10 minimum order) 


OTHER SCOTCH BRAND PRODUCTS — Velostat Anti 
static Mats, Digital Cassettes, Dats Cartridges, Word 
processing supplies etc. Сай or write for pricing. 

ANADEX DP8000 PRINTER — 9 х 7: Upper & lower caso; 
adj. width tractor feed; bidirectional; 1K buffer, expanded 
print; Parallel, RS232C serial, and Current loop interlace. 
Many more features. $948. Send $2 Р & Н flor a sample 
printout. (Call or write about the new 9500/9501). 

LOGO Minidisk Drive tor TRS-80 — $395 
Authorized SCOTCH Minicomputer Distributor 


Ай merchandise is premium grade. Alabama residents add 
6%. Foreign orders add 10%. Orders accompanied by 
payment are shipped at our expenses. 


Circle 284 on inquiry card. 


DISIPA Is READY 


Two serlal ports, three par- 
allel ports. 2/4 MHz, on 
board Prom Monitor Phan- 
tams. (Lass cable and Mon- 
itor). A & T $325.00 


FLOPPYS 


8" Shugart., ,...%550.00 

8" Slemans. ....%525.00 

8" Siemans. ....$350,00 
(Double Sided) 

В" СВС...... $675.00 

8" Remex .....$645.00 


FLOPPY DISKS 


DYSAN Quality 


ау; 


= 


a 


8" 555D ...................%4.25 
8" SSDD — 89:50 
8" 0500 ........4..$7.60 
5" 5500 ........- 54.10 
(Boxe: of 10 only) 


DP $-100 Маш Frame 


DOUBLE/SINGLE 
DISK CONTROLLER 


Two stage phase lock loop 
circuitry for greatest relia- 
bility, data transfer at maxi- 
mum rate. Transparent den- 
sity selection. 8'' or 5'' op- 
eration 2 or 4 MHZ (Sorrre 
restrictions on ОМА). 
DMA — $425.00 
STD. — $385.00 


TELEVIDEO 912 


BO x 24—Lower case des- 
cenders. Teletype or type- 
writer keyboard 110/220 
VAC, 50 to 19.2K Baud 
Hex entry pad. Similar to 
SOROC but better looking 
with NO FAN NOISE 


МРМ?|/О TIMER 


Available 
March 1980 


Designed for МР/МФ sdft- 
ware of Digltal Research. 6 
users serial port, three 8 bit 
parallel! ports for hard disk. 
Timer and vectored in- 
terrupt. 

(TM Digital Research 


16K, 32K 
STATIC RAM 


Worlds most reliabje mem- 
огу, responds to extended 
address lines A16, A17, 
соо! running, fast. 

16K-$395.00 32K-$650.00 


TELEVIDEO 920 


Similar to TV 912 but has 
programmable functions 
keys across top. Excellent 
for WORDSTAR Text Edi- 
ting. 


80 x 24 VIDEO 


Keyboard input, 2--80 Pro- 
cessor, оп board RAM 
makes this a non-memory 
mapped substitute for a 
termina! when mated with 
а keyboard. 

$430.00 


Disk Drive Storage 
o 


32K, 48K, 64K 
DYNAMIC RAM 


Basic dynamic board tested 
to run at 4MHZ with our 
Z-80 board. 4116 chips at 
200 nanosecond speed in- 
sures most reliable data sto- 
rage. Double density and 
ОМА compatibie, 
32К.%580.00 48К-%640,00 
64K-$750.00 
WINCHESTER/SHUGART 
$4 1000 


5 megs now expandable to 
10, works alongside floppy 
disk drive for expanded 
storage. Use with controiler 
below. 

$1950.00 


WINCHESTER/FLOPPY 
INTERFACE 


Available 
March 1980 


Allows mixing of Shugart 
Winchester and floppy 
drives on same cable when 
used with OP-DSK. Sup- 
plied with software Bios 
for MP/M“and 2.0 

ФТМ Digital Research 


9 Cabinet comes with multiple power. 


Call For 
DEALER 
In Your Area 


32K, 48K, 64K 
ERROR DETECTING 
Cromenco/ Alfa Micro 


State of the art develop- 
ment. Parity generatian and 
error detection. Compatible 
with 16 bit CPU designs. 
16K bank, select under soft- 
ware control. 4MHZ 7-80, 
8086, Cromenco, Alpha Mi- 
cro compatible. 
32К-%650.00 48K$725.00 
6414-$850.00 
WINCHESTER/CENTURY 
DATA SYSTEM 


{Hunter Shown) 


20 megs expandable to 
40—Marksman series, plugs 
into our CPU parallel port 
or MP/M board drive, саһі- 
net, power supply, 2.0 Bias. 

$4850.00 


SOFTWARE/ 
CABLES/PROMS 


CP/M 2.2. se» „$150.00 
МР/М®...... .$350.00 
2708 Monitor . 25.00 
2716 Monitor 40.00 
Disk 50 Pin , 22.00 
#5-232.... 15.00 
CPU to Back. 32.00 
Disk DE... 4,50 
Disk AC .,. 2.50 
Winchester. . 28.00 


. NORTH STAR Competitor 


Ө 12 slot S-100 Motherboard (6 populated) 

ө +81 о 20A +16V @ 6A. (Nylon card 
guides). 

9 Mates with disk system shown іп cen- 
ter column. 

6 3 user convenience outlets at rear. 

® Status indicators for 1/О wait, memory 
error, voltage levels. 

€ Multi-user capable with circuit board 
selection at top. 


Kit (less fans) $295.00 A & T $450.00 | 


DELTA PRODUCTS 


15392 Assembly Lane, Unit A 
Huntington Beach, Calif, 92649 
Tel: (714) 898-1492 

Circle 295 on inquiry card. 


e Supply to suit all popular disk drives 
БА, +24 © 6A. 

€ DP-1000K Twin double density Shu- 
gart SA-800B or Siemens FDD-100-8 
(1 megabyte). $1800.00 

€ DP-2000K Double sided, double den- 
sity Shugart SA-850-R or Siemens 
FDD-200-8 (2 megabytes). $2450.00 

® Drive box less drives with ample power 
supply. 
Kit (less fans) $295.00 A & T $450.00 


PRODUCTS 9,Ф 


Telex: 681-367 DELTMAR HTBH 


© Cost effective 2-80 dual drive micro 


system. 


© Double density Siemans drives sport 
340K single sided, 680K double sided. 


e 32K RAM standard, expandable to 64K. 
® 
Ф СРМ 2.0 software included. 
$2450.00 


East: 


DELTA PRODUCTS 


11 Edison Drive 
New Lennox, Illinois 60451 
Tel: (B15) 485-9072 


TEXAS 1Н8ТАШВЕМТ 99/4 CUMPUTER 
ТІ 810 PRINTER 
ГЕИТКОНТС PRINTERS: 
730-1 PARALLEL PRINTER 
730-2 SERIAL PRINTER 
777-1 FRICTION FEED 
779-2 TRACTOR FEED 
COMPRIWT 912 APPLE,TRB-BO,PAR 
Fi2 SERIAL 
ANADEX WITH PAR à SERIAL INTERFACE 
COMMODORE BUSINESS MACHINES: 
P 2001-UüK СОМРИТЕЙ 
2001-14К 
2001-22к 
2022 TRAC. FEED PRINTER 
2023 FRIC. FEED PRINTER 
goa 
400 
INTERTEC SUPERBRAIM(C 32K > 
NORTH ST4R COMPUTER AND ACC. 
өз SAVE # GAVE 9 e» 
PIBPLAY TERMINALS) 
INTERTUBE 171 
HATELTINÉ 1400 
1410 


IMMEDIATE DELIVERY FROM STOCK. 


MULTI-BRUSIMESB COMPUTER HYSTEMB 
эк 28 MARLBOÜRDUOSH STREET 
PORTLAMD, COMM. 06480 

{203} 342-2747 


Circie 298 on inquiry card. 


$11.00 


yourself. Your 3 body cycles till 1990. 
EGGSHELL — the ancient game of Math 
Analysis plus TIC- TAC- ТОЕ in three 
Created for TRS-80 LEVEL 11 
16K SYSTEMS. Games played 
with friend or computer. 
168 Villa Ave., Buffalo, NY 14216 


levels, included in package .... 


CRANIAL LABS е CRANIAL LABS 
| BIORHYTHMS — the Parscience of 


Circle 290 on Inquiry card. 


80X24 VIDEOTERM" 


7X9 MATRIX DISPLAY FOR 


aw case w vescons APPLE 119 
P-33 18:28 cm иш 


ж. 
"ur 
DET ж k 4 
" 
"pO 
g = 


AEAN 12424 ылы [> зетін Coe ы 


BO columns бу 24 Ипа® wiih easy to read 7x9 dot matrix, 
upper and lower саве with descenders using shill lock 
laature + 1K lirmmware incorporates PASCAL and BASIC 
nrotocall& so user із nol requiret (0 entér machina 
language programs or change PASCALS, Мас into. of 
Gotozy Шах а Compatible with ail APPLE il peripherals 
во user won't need new soltwara patches lor tuture 
&Ollwarg products е Crystal conirolied dol clock for 
éxcellan! characier slabiity e VIDEOTERM ін ihe same 
size as (he Apple janguage card and power consump- 
Пол ів held ќо а minimum through Ihe use of CMOS and 
lower pawar devices = Character sel can be user de 
finable up to a maximum of 128 symbols of Bxt8 dol 
matrix tonl + Display control charactar mode and Ipur 
Biandard display formals controlled by escape saquan- 
сез * Built in НОРМ рап capability * Inverse display 
moda * 50/60 HZ operallan * Sockels ал all IG's, 


PRICE Withoul graphic EFROM E345 =z, 
OPTIONS: Graphics EPROM Haa cup. $25 aV, 
VIDEO SWITCH PLATE, inserts 


In cana аю1 10 choc beteen 


APPLE H' and VIDEOTERM $12 ae 
MANUAL: 315 ет = 


VIDEX 3080 MAN. Таң FY, Corvette, CH $7330 Phone (507) 758-0521 


Circie 302 on inquiry card. 


CROMEMCO 
SYSTEMS 


DISCOUNTED 


System 2 with 64k RAM—$3195 
System 3 with 64k НАМ--%5735 


Discounts up to 2096 
оп тоз! Cromemco hardware. 
We carry the full Cromemco line. 


TORREY PINES BUSINESS SYSTEMS 


14260 Garden Rd., Suite 1B 
Poway, Calilornia 92064 
(714) 486-3460 


Add 3% for shipping and handling 
California residents add 6% sales tax 


AD-8/4H 
ANALOG/DIGITAL SUBSYSTEM 


“ 8 A/D input Channels 

е Fast-Over 4500 A/D Conversions/Sec 

* 4 D/A Output Channels — Each With 
Sample and Hold 

* Full 8 Bit Resolution 

е Uses Single Card Slot 

е Fully Assambied And Tested 

* Full Documentation Provided 

* Visa, Master Charge ОК 


$125.00 


CCM, пс. 
Р.О. Вох 2308 Reston, Va. 22091 


Circle 300 on inquiry card. 


COMPLETE 
5-100 
MAINFRAME 


$299 


Sturdy aluminum enclosure 
measures B"H x 17"W x 14"D 
and includes 6 slot S-100 mother- 
board with connectors installed, 
8V Q 4А and +167 24A 
power supply, fan, card quides, 
circuit breaker, reset switch, line 
filter and connector cutouts. 


LOGICON 

P. O. Box 1343 
Pleasanton, CA 94566 

(415) 462-7361 


Circle 303 on inquiry card. 


SUN-FLEX 
OPTICAL FILTER 


ШЇ са FILTER ENMAKCES CONTRAST 
esa? REFLECTIONS, WHILE ALLO 


Е тас: сөлтылар PHOTOGRAPH 
ТЕГІЛ 


Ж ЕТЕТ 


SUN-FLEX COMPANY, INC. 
3020 Kerner Boulevard 
San Rafael, CA 94901 


(415) 456-8482 
Mastercharge/VISA or Check 


Circle 298 on inquiry card. 


TRS-80 16K LEVEL II 


Canadian Income Tax .......... 

PINT е... condi кы win > үз 
Accounts Receivable ............ 
ЖАЙ —— —— ч 
ӨШ avs attacco E ev env 
Әиіденер..................... 
a e E Му 


ә Mailed оп Cassette 
е Replacement Guarantee 


Use Our Company to Sell Your 
Programs. Send for information 
on PROGRAMMERS' 
PARTICIPATION PLAN. 


Want to be on our mailing list? 
Write us today. 
QUADRUS ASSOCIATES 
39 Coachwood Road, Brantford, 


Ontario, Canada 
N3R 3R5 


Circle 301 on inquiry card. 


We want your 


NEW PRODUCTS 
SELL OVERSEAS 


Established European Marketing 
Organization in the high technology 
instrumentation field, based in 
England and with excellent knowl- 
edge of the European Market, is 
seeking to expand its interest in the 
Consumer and Professional pro- 
ducts field by utilizing the unique 
technological development of the 
microchip revolution in the U.S.A. 

We have the finance, the distribu- 
tion and the European Marketing 
expertise and are seeking products 
with sole European distribution 
rights. Principals only, please con- 
tact Brian Gould, Managing Direc- 
tor, Hampshire Design, Balksbury 
Hill, Upper Clatford, Andover, 
Hampshire SP11 7LW, England. 


Circle 304 on inquiry card. 


Try to beat our prices! 


TELEVIDEO TVI-912 


ТІНПТЕНТІГІТІ ТЕТІ 
НІНІ LT NAA 


m 4 Р » ат =. 
ГЕН LIII OM IE 
Шш пр жоош м Eu ш ар = шг ПШ ве 
к жә ЖЕКЕ Ыы m -. ж T Юю лын ш d 
Ги В 


ғы ш 


Upper case and lower case; 15 baud rates: 75 
to 19,000 baud; duai intensity; 24 x 80-сһаг, 
display, 12 x 10 resolution. Numeric pad. 
Programmable reversible video; aux. port; 
self-test mode; protect mode; block mode; 
tabbing; addressable cursor. Microprocessor 
controiled; programmable underline; line and 
character insert/delete, 


OUR PRICE ONLY $ 789 


OTHER VIDEO TERMINALS 
INTERTUBE II, List $995 ... ONLY $799 
PERKIN-ELMER 550, List $997,.., $799 
with anti-glare screen, $1027..,.. $829 
HAZELTINE 1400, List $850 . ... $699 
1410, (15 $900 .. ....... ‚. $749 
Lo TRU аа ... $849 
1505. List $1225 .-..,....... . $989 
1510, List $1396 ,.......... $1089 
1520, List $1650.,......., . $1389 


ADDS Н-20, List $995 . ...., .. $945 
LEAR SIEGLER АОМЗА, Assembled 5849 
SOROC 120, List $995 ‚,. SPECIAL $729 

І0140, List $1495. ...., $1249 


PRINTERS 
ANADEX 80-col. dot matrix, SPECIAL 6749 
INTEGRAL DATA 1Р.125 NOW ONLY $689 
IP-125 w/1210 option, $838 . , NOW $724 
|Р.225 w/1210 & 1250 ор., List $988 $834 
|Р.226 w/iractor, 1210, 1250, 1221 


(2K Buffer), 1241 (graphics) NOW $899 
105.440 Paper Tiger, List $995..... $895 
w/graphics op., incl buffer, $1194, $989 


CENTRONICS 
730-1 parallel interface, List $995 .. $779 
779-1, Friction Feed, List $1245. , . , 949 
779-2 w/Tractor, List $1350 ..... 1049 
702-2 w/Tractor, VFU, List $2480 . 1995 
703-2 w/Tractor, VFU, List $2975 , 2395 


704-2 w/Tractor, List $2350 .,... 1995 
COMPRINT 912 w/parallel intert. $559 
912 w/serial interface, List $699 . . . , 589 
T.I. 810 Basic Unit, List $1895.... $1695 
810/serial & Centronics-style 
parallel interface, List $1940 .... 1735 


810 w/full u/Ic ASCII, Vertical 
Forms Control, Compressed Print . 1895 


NORTH STAR HORIZON 
HORIZON 1 KITS 


16K, Double Density, List $1599 ,, $1474 
32K, Double Density, List $1849 ... 1684 
32K, Quad Density, List $2049 .... 1869 


HORIZON 1 ASSEMBLED & TESTED* 
32K , Double Density, List $2695 .. $2278 
32K, Quad Density, List $2995 .... 2539 


HORIZON 2 KITS 

16K, Double Density, List $1999 .. $1824 
32K, Double Density, List $2249 .,, 2034 
32K, Quad Density, List $2629 ,,,, 2359 


HORIZON 2 ASSEMBLED & TESTED* 

32K, Double Density, List $3095 $2619 
32K , Quad Density, List $3595 .. $3049 
48K, Double Density, List $3590 ... 3039 


48K, Quad Density, List $4090 .... 3469 
64K , Double Density, List $3830 ... 3239 
64K , Quad Density, List $4330 .... 3669 


* Complete w/12 edge connectors, two 5105, 
one PIO, and extra drive cable. 


FLOPPY DISK SYSTEMS 


MORROW THINKER TOYS® Discus 2D, 
List $1149 ....... OUR PRICE $979 
Discus 2D, dual-drive, List $1948 $1658 
Discus 2+2, A&T, List $1549... $1319 
Dual Discus 2*2, A&T, List $2748. $2335 
MICROMATION Megabox, double-density w/ 


8” drives, 1 -тедабуте, List $2295 . $1949 

2.megabyte, List $3095 ....... $2629 
MICROPOLIS 1041 MacroFloppy® 

w/enclosure (no P.S.), List $695 ... $625 


1042 MacroFloppy w/case & AC P.S. 709 
1053 Dual MetaFloppy®, List $1895 . 1695 


VIDEO BOARDS 


/О Mapped 

SD COMPUTER VDB-8024, kit, List $370 $299 
Assembled, List $470 .. ... ы шлак қақы 5399 

XITEX SCT-100K, Ки _..,..... ONLY $154.95 
SCT-100A Assembled... ......... $174.95 

SSM VB2 НО, Kit, List $169 ..... ... .. $144 
Assembied & Tested, List $234 ....... $199 

Memory Mapped 

VECTOR GRAPHICS Flashwriter FW2... $313 

SSM УВІВ, 16x64, Kit, List 5155, ,..... $132 
Assembled & Tested, List $210....... $178 

SSM VB3 80-Char., 4 MHz, Kit, List $399. $339 
4 MHz, A&T, List $464 балшы Қ ... 5394 

INTER SYSTEMS, 16х64, АЕТ, List 165, 5149 


CONVERT YOUR SELECTRIC 
TO A COMPUTER PRINTER! 


Power supply & electronics, АЯТ. You make 
only a simple solenoid installation (or have 
the factory do it). Manufactured by ESCON. 


5.100 Interface Version,.List $496 . $445 
Universal Types: : 


Parallel — (Centronics format, for TRS-80, 
Sorcerer, Apple, etc.), List $575 .. $514 
RS232 Standard Serial, List $599 . , 534 
IEEE-488 (for PET), List $660. . . , 584 
TRS-80 Cable 2 


CPU BOARDS 


fassembied unless noted) 
NORTH STAR ZBOA (ZPB-A/A), $299 $254 


CROMEMCO 4 MHz (ZPU-W), List $395 335 
4 MHz (SCC-W), List $450 ....... 382 


VECTOR GRAPHIC 2-80, List $247 . $210 


INTERSYSTEMS (formerly Ithaca Audio} 
NEW Series 11 7-80, 4 MHz, List $395 $349 


SSM CB1A 8080 CPU Board, List $219 $186 


СВЛА Kit, List $159....... UE: - 
SSM CB2 2-80 CPU, List $275 ...., $234 
GB2 Kit, ИТЗІЮ.;.......... 173 
DELTA 27-80, with 10 .,......, $239 
SD SBC-100, List $350 ........, $298 
SBC-100 Kit, List $295 * кок * C в 9 OB ou 250 
$ВС-200, List $400 ,,,........ 332 
SBC-200 Kit, List $320 ......... 272 
MEMORY BOARDS 
NORTH STAR 15K Dynamic RAM Board, 
A&T (RAM-16-A/A), List $499 ... $420 


32K A&T (RAM-32/A), List $739... 620 


CROMEMCO [16KZ-W), List $595 .. $495 
64KZ-W, List $1795.......... 1485 


MEASUREMENT SYSTEMS & CONTROLS 
Guaranteed performance, inci. labor/parts 7 yr 
DM6400 64K Board w/all 64K, $795 , $659 


DM4800 with 48K, List $695 ..... 589 
DM3200 with 32K, List $595 ..... 509 
DM1600 with 16K, List $495 ,,,, , 429 
DMODOO with no RAM, $395...... 349 


THE DMB SERIES — 

DMB6400 64K Board w/all 64K , . , $859 
DMB4800 with 48К....,. а ЖР 
DMB3200 with 32K ...... С. 


MORROW SuperRAM — all static, al! A&T 
16K,4 MHz or 2 MHz, List $349 ,, $299 


32K, 4 MHz, List $699 ......... 629 
16K Memory Master, List $399 ..., 339 
24K Memory Master, List $549 .... 465 


INTERSYSTEMS (formerly Ithaca Audio) 
8K Static 2 MHz, A&T, List $165 .. $149 
8K Static 4 MHz, A&T, List $195 ... 176 
16K Static 2 MHz, A&T, List $475 .. 427 
16K Static 4 MHz, A&T, List $495 ., 445 


64K Dynamic, List $995 ....... , 895 
CALIFORNIA COMPUTER 

16K Static, A&T, List $349.95.... $259 

FLOPPY DISK 
CONTROLLER BOARDS 

MORROW Disk Jockey 1, ART ($213), $189 

Disk Jockey 2D, A&T, List $479... . 429 
SD Versafloppy 1, Kit, List $250 ,.. $212 


Versafloppy |l, DO Kit, List $430 ... 360 
Versafloppy ||, DD, A&T, List $350, . 278 
DELTA double density АФ Т ($385)... $345 
CONDUCTOR, double density А&Т.. $269 
INTERSYSTEMS (formerly Ithaca Audio) 
РОС-2, A&T, List $495 , , ...... $439 
MICROMATION Doubler, DD, A&T , $398 
TARBELL Floppy Disk Interface, Kit , $199 
double density, Kit, List $325 ..... 295 
double density, АЯТ, List $425 .... 380 


SHIPPING & INSURANCE — Add $2 for boards, $5 for Selectric converter, $7.50 for Floppy Disk Systems, 815 for Horizons. Shipped 
freight collect: Cromemco Systems, Centronics, DEC, NEC, and T.I. printers. Contact us for shipping information on other terminals and printers. 


All prices subject to change and all offers subject ta withdrawal without notice. Prices in this ad are for prepaid orders, Slightly higher prices prevail 


em 


for other-than-prepaid orders, i.e., C.O.D., credit card, etc. 


—WRITE FOR FREE CATALOG — 


MiniMicroMiart, Іпс. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 > 710-541-0431 circie 305 оп inquiry саға. 


FLOPPY DISK DRIVES SYSTEMS 


Qume Datatrak 


Double sided floppy with NO HEADACHES. 
Although many think this an impossibility, 
seeing is believing, and this drive is really 
something! Shugart compatible, fully 
optioned, reliable, and rapidly becoming 
the standard in double-sided diskdom. 

$599. 2/$549. 


Cal Disk 142M 8" 


Built like the proverbial tank. Single/double 
density, write protect, much more. With 
Electrolabs' special cabling, it magically 
becomes Shugart compatible. 


Please ask about Саі Dis, enclosure $389. 2/$379. 
and power supply package bargian. 


The following 54” mini-floppies share most features with their 8” 
cousins, so without further ado. . . 


Siemens FDD 100-5D $279 
Cal Disk Mini $279 
Qume Datatrak 5 ВАЗЕ Mini mini $279 
(double sided) $399 SA 400 $299 


All the above mini-floppies are fully SA400 compatible. 


Manuals for all drives are $10, refundable against future purchase of drives. 
Also, all 8” drives can be ordered with 220 v/50 hz for worldwide use. 


Moving on to the realm of floppy disk controllers . . . although we still feel that single 
density is more reliable, there are many excellent double density disk controllers 
available, so choose your weapons carefully. 


Subtract 15% OFF any Controller 
with Purchase of 2 Drives. 


Disk Accessories 


Electrolabs 


POB 6721, Stanford, CA 94305 

415-321-5601 800-227-8266 
Telex: 345567 (Electrolab Pla) 
Visa MC Am. Exp. 


Cable kits for 8'' drives with 10'50 cond. flat 
cable, power cable, & all connectors. Assembled 

if desired. ONe drive 27.5Q, two 33.95, three 38.95 
for mini floppies (34 cond): one 24.95, two, 29.95 


ENCLOSURES, 
SLEEVES 


СР-206 Power-one power supply. Powers two 
drives more than adequately, top quality. 2.8A/24V, 
2.БА/БУ, БА/-БУ, 599. 


Rackmount Mainframe MT-200. This gorgeous 
beast і5 so appealing that it can easily function 
also as stand-alone mainframe. Very modern 
styling with fully actively terminated S-100 bus. 
Enclosure alone $399. 

With power supply & fan $499. 

With 15 slot S-100 bus $699. 

With two 8” single-sided disk drives $1,699. 
With two В” double sided disk drives in place 

of single-sided variety $2,299. 


Double disk drive enclosure. 
Enclosure alone $139. 
Including power supply & fan $199, 


Single disk drive enctosure. Fits all 8” disk drives, 
please specify make & model Мо, of drive to assure 
Proper mounting hole positians. Nonmar paint 
available in blue, beige, silver, & off-while. 
Enclosure alone $60 

Including power supply & fan $109. 
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Siemens FDD100-8D 


All Siemens options included in this drive, 
which can be configured hard/soft sector, 
is Shugart compatible, and not prone to 
some overheating problems (that other 
drives are). A highly reliable machine, 
with write protect, file busy indicator, 


and more. 


Tarbel! floppy disk controller, A & T $325 
Tarbell floppy disk controller, А & T $225 
Tarbell double density, ОМА A & T $425 


Тагһе!! double density, DMA, kit $325 


Delta Products double density disk controller 
Operate at 2 or 4MHZ, with 8 or 5" drives $399 
Micromation doubler w/programmable UART 
RS-232 port $495 
Sorrento Valley single density for Apple $399 
Again, purchase price of manuals ($5) is 
applicable towards future purchase price, 


Media 


8”, . $39.95/10 single-sided/single 
density 

8”... $55.00 single sided/double 
density 

8". . $55.00 double sided/single 
density 

8".. $60.00 double sided 

8". . specify hard or soft 

514'"..$34.95 single sided 

54".. $60.00 double sided 

Verbatism, Memorex, Scotch,or 

equivalent name brand 

Diskette head cleaning kid for БИ” 

or 8" — $28.75 includes everything 

for 1 drive for 1 year 

Alignment Diskette $39 

For Floppy Drives 


EXTRA SPECIAL !! 


Imsai 65K dynamic RAM Ш 


We made a special purchase of this now unavailable board, which were always noted 
for their fine performance & quality. We have a limited quanity on hand, get your orders in 
rapidly. These come assembled and tested, with burned-in 200 Ns RAM. Kit 299 


Keyboard Special "X 


-yp 5 


CHERRY “PRO” Keyboard $119.00 
, Streamlined Custom Enclosure $34.95 


SD Systems Expandoram Il \ BOTH ONLY $134.95!!! 
Dynamic RAM - um 


Operates at 4 Mhz, expandable memory from 16K to 256 K, allows up to 8 boards оп the - , 
same bus, Z-80 based, and invisble refresh, among other things. Data Display Monitors 


16K kit $295. 
16КА&Т $349. 
32 K kit $369. 
32 K A &T $419. 
48K Kit $440. 
48КА&Т $490. 
64K kit $510. 
64K A& T $560. 


Used 12" Sylvania mon- 
itors. Composite Video, 
15 MHz, 120V AC. Re- 
built with NEW P39 
anti-glare tube $89.00 
New P4, 589,00, used 


P4 $69.00 
U-fix model, 10/$300.00 


"OEM STYLE" as above, 
will fit any case, (Both 
versions serviced by quali- 
fied tach). identical to 
above but subtract $12.00 


ы тт ОАТ ON ж ттт ттт т ч ш шош ON Ж M M M a m e 


Televideo 912c $760. New ! 
Upper/lower case 
Adjustable baud rate — 80 X 24 
Editing capabilities — Printer port 
Second page memory option 
This is a VERY limited extravaganza, so please act quickly 


ELECTROLABS 5 
РОВ 6721 Stanford СА 94305 


www s 
вене 
ММ 
Se ew Ш) ы 

= 
ы а a n n n a a" 


Televideo 920c $860. = 5 
Same specs as above, save for special function keys, 34415) 321-5601 (800) 227-8266 :: 
ideal for text editing and word processing = Telex: 345567 (Electrolab Pla): 
: a p ap er Tiger Mg ic rA r ie 
== ips MODEL 440 Dynamic Devices Modem 
-- 8 Software Selectable Character — Acoustically coupled modem 
Sizes assembly set 
— Parallel & Serial Interface -- Asynchrous 0-300 Baud 
— 98 ASCH Character set, upper — Switchable originate or answer 
& Lower case modes 
— Forms length contro] — Operates full or half duplex 
-- Tractor Feed $899. mode 
Graphics option with 2K CRT — 15 minute assembly $129. 
Screen buffer add $199.00 — Novation Cat $179. 


— Digicomm Coupler $189. 


EASTER IC EGG HUNT 

(while supply lasts) 2114 $ 5.99 
2708 $ 8.50 2114-2 6.99 
2716 25.00 pd411 2.50 
2732 95.00 21L02 


Ep 
We a ar 


түлете oe „ | 
vi У. | 


2147 12.95 450 Ns 1.05 ОВ Um i 
UNPRECEDENTED!!! 
6502 $ 6.25 * 16K Dynamic RAM ESAT 200B 
i 3\a5 | 6809 49.00 Set of 8 For: TRS-80, BI-LINGUAL 80x24 
Сите Spr int b. 6845 39.00 Apple, Exidy, Heath, COMMUNICATING 

PRINTER (ийчү werd ' "n. 8085 13.00 etc. TERMINAL 
en nd М D намд i 1771 26.95 * Includes all parts & | Scrolling, full cursor, bell, 8x8 
COMBINATION SPECIAL 1699. 1791 37.95 _instructions matrix, 110- 19,200 baud, Dual 
Cases available ү AY5-1013A 3.95 200 М5 $59. Front Applications. Arabic & 
Е HO. RS.232 | Hebrew, Multilingual Data Entry 
Complete, assembled, in case, plug-in & Please call for dealer or quantity pricing, Minimum order $20.00 Forms Drawing, Music, & Switch- 
print, hence, no muss & no fuss $2699. We do custom prom programming. yards. $279. 
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Сігсіе 307 оп іпдшігу сага. 


DIGITAL MULTIMETERS 
Sinclair PDM35 Hickok LX303 


3Va-Dipit 
Portable 
DMM 
Model 2800 
Portable Oscilloscopes / 
15 MHz | 
Dual Trace | 
Triggered 
Miniscope 


53699529, 
15 MHz Triggered Miniscope 
Model MS-15 Reg $319 00 526995 


30 MHz Dual Trace 


Triggered Miniscope 
Mode! M$-230 Reg 5559 0054 7 Ч 


Logic Probe 

а Compact circuli powered в 
Detects pulses as short as 50 
вес в DTL'TTL'HTL'CMOS 


compatibihty 544 95 


ВС Circuit Вох( 
в 36 resistors (15 1 
to 10 Mt) « 18 
a = {100 p! io 

2 pl) 
ба 519 45 542. 
includes test leads 


Model М5-215 


95 


м2 Model WC 412A 


Challenger 7 


Reg 5110 00 Model 


57995 BEC 


w 


ТҮТТІТІГІЗІЗЛІТЕНІ: 
EH UII 


PEEPELTTITTTIIETPIS 
Г 1 ч 
НЫНЕ 


Ta SP INTERFACE 
Hs NEZ TTA ACE 
290 tio STATE ШТАТ SR 
Tp HEX Т WT 38 - 


go АҮЗ НИЗ МАЛ 
110 мега 


345 ІЛОСТИНУТНЕ В ПТ АО 
CONVERT 


тв 
Ы PT ИШАРАТ? - 
3145 MOM 0571A 79 Ceaser 
Jm MMMED Su iret Gin 
omna 


толты < 4 ETATE - 
27111 24 г 4 grTATEE — 
211231 РМ > 4 STATYC - 
3154-5 ETAY RAM HO n - 
2947-780 (тн RAM — 
UPDAID 14K STAT ҚАМ 
487 18« RAM ТЫ NS 


anm 
a 
pu 


2% 
іт 
іш 


atm 
шю 


IA 
1% 


URAPHONE 
Cordless 


HICKOK 
Digital CB In-Line 


к Model LM-1 Works with DTL, HTL, 


Attache 
Style 


Tool Case 
Моде] TE100'ST 


51:27995 


$471 


Service 
Master 
Tool Kit 


Model 99-5М 


Generator 


[d 


Model 2001 
Reg $185 95 


$15795 


в Sine-. square, 
tnangle- and 
separate TTL 
Square wave 
сири a 
Frequency range: 


CS. o И 
THz- 100K H2 sd 47 


Proto — = Proto 15.2, with 
Preassembled 


vote CS СЕ 


Fully assembled breadboard 
contains four 01-595 sockets, 
seven 07-598 bus strips and four 
Sway binding posts 


Ph 


е 91.4 = 


п Regulated Ў ^ 


t 
e Shart-proot WA А 


Reg 5154 95 
Modal 


512995 ра 


[30 MHz LEADER 


Magnifier Lamp Dual Trace 


Preosion ground and pokshed wilh Delay 


Line 
magn:hcabion lens 
Model мет 4995 58 


Weller'Controlled _, 
Output Soldering / 
Station @ 


EPOXY gtass vector boo d 
14167 tack wath НТО” лага 


745151 — 1.25 
745157 - 1.25 
745158 — 1.25 
745174 — 1.40 


7 WATT LD-65 LASER DIODE IR $8.95 


25 watt infra Rad Pulsa (SG 2008 aquiv) 
Lager Diode (Spec sheet inctudedi 124.95 
MINIATURE MULTI TUFIN TRIM POTS 

100K БК 10K, 20K, 250Қ 1 Muy, 6.75 each are.) 


bad wei weet e Reade et ands sone 9 45 


2N5457 МҒЕТ,,..444-<<>ее-ке-ктк “меке $ 45 
2N2046 UJT.. . (ccs rso xr eni nnns $ MG 
ER 900 TRIGGER DIODES. tribe bm hd Am 461.00 
2N 6028 PROG ЦТ, НИИ E 


FP 100 PHOTO TRANS 
RED, YELLOW, GREEN LARGE LED's. 2^ ,... 


TIL-118 OPTO-ISOLATOR ТЕЗТУАЗТЗ hirh nh 5 bw $ JB 
МСТ-6 ОРТО ISOLATOR . + 80 
1 WATT ZENERS: 3.3, 4.7, 51, 58, 51, 416, 

12.15.18. © 22V. . 


TTL REED RELAY — ИРЕТ EV 20ma 01.00 


Silicon Power Rectifiars 


ap uh 


DATEL'S DAC-OBBC — В ри DAC - $9.95 


8" DISKETTES |. HARD SECTOR 
$1.75. 10/516 00 


CRYSTALS $3 45 ea 
2000 MHz 6 144 MHz 
4 000 MH: в 000 MH: 
357 MH: 10000 MH: 
5.000 МН. — 20000 МН: 
6 GOD МН: 


169.95 
32 2102 1 My іНетеу, 15 addeess hings, on board decoding 
Vox алу 4 сі 64 родить. stanco 44 pin іңіз may De URS with 


Fa « KIM 


LED READOUTS 


15.995 04-707 СА 3" 
% 85 OUT CA 6 
FAD 510 CA. 6- $ 85 HPOO 8- СА 
DL-704-3^ С.С. $ 85 HP3405 3° СС 


Tarm РОВ Сотуна, Муза 
Sond Chak nr Money Онин 
іпекніе Розе, Mhurain 
Теіепімте, COD Раста 
Order си Cha ge $20.00 
Мезетпиян Mas Order $5 00 
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T2A — 50A 125А 240A 


ВОМ CABLE 
FLAT (COLOR COO£DI 
830 WIRE 
26 cond. SO/per foot 
40 cond - 7Sipex loot 
бОсоті 9Олич [oot 


UNIVERSAL 4Kx8 MEMORY BOARD KIT 


SILICON SOLAR CELLS 
4° diameter AV 211 АМР. З 


IN 4148119914}. . те 
1 or OT ul 25V ceramic disc cops. 08151.00, 


DB 25Р mala . 
73232 DB 255 femmu . 


CONNECTORS ноорѕ. 


REGULATORS 


323K-5V3A ,.... 5575 HOK- 12,16 x 24V. $1.50 
309K 222... 5150 340Т-5,6,8, 12, 15, 
%% Bop" 

#1 30 


J& 320M 7 жаке roar 


-w+ ШТО Ор 


га, 92.98 
8350 
нш 


793 "PS 
3201 5. 12. w 15V 
LM308H 


Sand 266 for our catalog featuring 
Transiators and Rectifiers 
145 Hampshire St.. Combridgs, Mass. 


100 МН? 8-Digit Counter 


= 2) "re ме Model nns 
е $ 
"Ру виола 512750 


s Fully automatic 
mE Logic Monitor 


ч IET omatically 


Telephone 


Answering 
Mode! 1500 
Сай Contra) 

Reg $349 95 


displays static and 
dynamic lagic e 


& TTL, and CMOS а 16 


m LED display 
Portable; WAHL 


:24955 {| 
Mode 1400 1 9995 


ISORTIP Cordless 


© Soldering 


Iron 


= Measures 

capacitance № 

нот O.1pF to 1 Farad а Resolves to 
D 1pF m 10 ranges tor accuracy and 

résolution we 4 digit easy-to-read LED 
display 9 0 5% accuracy 


Thermal- 


3V»-Digit 0.1% Digital 
Capacitance Meter мозе зоот 
a9 ranges Irom 1999 pF to 199.9 Р 

$170 


0 1% of readi A 
ң of reading accuracy ж, 
DIGITAL Macs vn 461 
ee Compicte with nickel- 
cadmium batienes, AC 


charger'adapter, test 
leads 


+ 3 - "RS 


Remote Control for 
Lights & Appliances 


ae) 


4 Ре Standasd ariar KH «D. hil i кам} отита He $87 95 
| eem DL Mute у li Аа 
а CETT? “ ru Ae me $7950 


me, Ap $112 95 


+0995 


Larrys Ақыл М 80 зенит Боли corvi $36.00 
Аррзап я Bots 4,50 unas t Галипатк Сату *$59 95 
Js dun as p terne 214 „50 anh stand „= бетінде 3 


5 Pc Ulirangeng Starter КМ s Dni i). [иле gra 
(on furit! ens car FE іі! Han НЕ Peine ima 1 TUM 
Ul ber Sj ш Dog il App anre Hn I 


"PRECISION К 


| 30 MHz 
Шіру Frequency ;4% 
ounier Reg. $13 
565 


$9995 
Modet 7800 


Circuit Tester 52995 


#14995 


Stereo Power Booster 
Model POW-40 
в 40W stereo 


in N.Y. 


TRANSISTOR SPECIALS 


2NG233 NPN SWITCHING POWER , 
MRF-BOOA a СВ RF Техен HFH 


292919 НРМ ТОЗАР наи ч 
2NMZONPN 9 79-5 

IHINGI МЕМ 5 10-55 TAY PORE 
2МІ222 HPN UATE ogee e san 
НХ, NIPN Ss То-3 
213004 NPN 5н TO 92 
НЗ РНР S, ТО B2 
НЕ? MPN f TO-220. 
анты PNE GERM TO J 
451353 PAF ба 10-5 


av*xe*su»nét 4 


я 4 tat 


ТТІ. ІС SERIES 


28181 — 190 
MIBÓ 20 
74191 = 129 
24192 


SsWk&bBHNRSBEREERZSEUBABEBMMZS 


АЕА БЕБЕУ ЕРЕСЕН ЕЕЕ 


019; = 12% 
LIE NERRIJ 


14 piri headers 
НЕ ри headers 


MM5387AA ,, sre „CLOCK CHIPS 
MM5314 үү 


NO 30 WIRE WRAP WIRE SINGLE STRAND 
100 


леззат тә» "**£weTYgkenaucocnscopaqeoeostt 


CENTR OFF 
MEO 208 P-DPCT CENTER OFF LEVER BWITCH. 


Gi % 


SOLID STATE SALES 


P.O. BOX 74B 
SOMERVILLE, MASS. 02143 TEL. 1617) 547-7053 


THe ti ив еее 


фрі 4 


B:/609001:/4)4348 90011! 


] 3vsssshhkousEEOURbNHSEREEWRENUREHREMREVVMEUNUE 


6" x9" 3-Way Speaker 


д |е 2002 ceramic magnet 
ЖЖ? | Mode! 8P2000-69TR МУ, 
51495:! Әб 


8 ре. Tool Sel (value 
$14.95) with $200.00 
purchase from this ad. 


Miniature High Fidelity 
3-Way Stereo Spephers 


6950 жыка 


In-Dash Car Stereos 
8-Track Tape Player with 


AM/FM/MPX Radio 
Model C-777 


55250 FET 


Cassette Tape Player 


with АМ/ҒМ/МРХ Aadio 
Model 
CAS-88B 


$5750 Шат Іш 


| 


$9495 


855 Conkiin St. Farmingdale, N.Y. 11735 
а Master Charge 

ө BankAmericard 

* VISA = COD 

и Money Order 

& Check 

МҮ Saale себеп add 
appropriale sales tax 


TOLL 
FREE 


ADD HA РС AMO INSURANCE 
4 55% із 

5 90 

à . 9 
751.8 to 1000 90 MANN i" 


сат 1000 00 ..,..,., ....... 
COU's ауп 


0)645-9 -0518 


tate call (516) 752-0050 Ш 


DIP SOCKETS 


BFIN .17 22PIN 30 
24APIN 25 


SANKEN AUDIO POWER AM "S 
Si 1000 6 10 WATTS розеток тже я 

Si 1020 G20 WATTS PEPAEE RO ROK EE жаа» 
$} 1050 G 50 WATTS sesse s4 


sa 9 
826 90 


e+e т 


4.7 UF 15 ¥ 
6.8 UF 35V 
22UF ZSV 
JUF 6v 
TOQUF 15V 
160 UF 15V 


Я,3:24-%50х%8 a 


НЕЕ 


DLP 
1 
hat 


= 
— me 


ч 


RESIRERRAS ЕГЕ КЕКЕКТЕІЕГЕСЕТІЗ-ЕЕТКЕСЕНТІІІ 


WE SHIP OVER 85% 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 


* 


Circle 308 on inquiry card. 


DIGITAL RESEARCH COMPUTERS 


(214) 494-1505 
16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS 


SALE m^ 
KIT 


п a 
А | 


іш: M Т т. t" -A1 n 1 
R^ ҮГ ТЕ ЛЕС АЕ Ша ШЕ CUT > 
AN ЧЕ or 


Lo T 21L02 

"—— Amm (450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work horse, 

RAM board. Designed for error-free, NO HASSLE, systems use. 
Blank PC Board w/Documentation 

$29.95 
co а. Low Prolile Socket Set...13.50 
Support IC's (TTL & Regulators) 
$ 


ALL ASSEMBLED BOARDS 9.75 
ARE TESTED AT 4МН2. Bypass CAP's (Disc & Tantalums) 


$4.50 
16K STATIC RAM SS-50 BUSS 


PRICE CUT! а: к 0:26, за d 


FIRST TIME OFFERED! 
BLANK PC BOARD - $28 


Cm тот USES 2708's! 
Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on line at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 

OUR 450 NS 2708S ASSEMBLED 


AND FULLY TESTED 
ARE $8.95 EA. WITH 
ieee арда М) ADD $30 


a 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUT! 


єз са от іі wm ык ove а Ги 

"n 44% РА пни ЕШ! 
| E x ae eee A “Ад КА 
KIT) ТЫШЫ 


| 
„ЖЕ 


РРР УТ 
REPE „ ы, б к №, М, ; 
y й Т a І = à 


"n. D M. 
EI кіші cm 
‚1 
5B ! 
a 


рты жуа” 
? 7 ai 


| ШІ 


тосце | 


ТОТО | 


FULLY STATIC | E WRITE с бары 6 
| 


AT DYNAMIC B " ü 


PRICES ж 


е "шағ 


T | 
M - A = ! L 
ri 4 үртдей МЧ 


ей Wi 4 
m s-— 


KIT FEATURES: 
1 Addressable as four separate ЯК Blocks. 
ON BOARD BANK SELECT circuitry (Cro- 


memco Standard!) Allows up 10 512K оп iine BLANK PC BOARD W/DATA-$33 
3 Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SELECTABLE WAIT STATES. LOW PROFILE SOCKET SET-$12 
5. Double sided PC Board. with solder mask and ‘ T 

silk screened івуси! Gold plated coniaci fingers SUPPORT ІС5 & CAPS-$19.95 


6. АН address and data lines fully buflered. ASSEMBLED & TESTED-ADD $35 
7 Kil includes ALL paris and sockels 


B PHANTOM is jumpered 1o PIN 67 
г pa under 1.5 amps TYPICAL "от |OUR #1 SELLING 
10, omy РС Board сап be populated as any RAM BOARD! 
mullipla o1 å 
ew STEREO! NEW 
$-100 SOUND COMPUTER BOARD 


At fast, an S- 100 Board thal unteashes the full power of two 
unbelievable General Instruments А Y3-8910 NMOS computer COMPLETE KIT! 


sound iC's Allows you undar total computer control to $ 8 495 


FOR SWTPC KIT FEATURES: 


1 Addressable on 16K Boundaries 
6800 BUSS! 2 Uses 2114 Static Ram 
3 Runs at Full Speed 
4 Double sided PC Board Solder mask 
ASSEMBLED AND and silk screened layout Gold fingers 
5 All Parts and Sockets included 
TESTED - $35 6 Low Power Under 1.5 Amps Typical 


BLANK РС BOARD— $26 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


N ! 


generate an intimite numbar of special sound effects tor 
games or any olher program. Sounds can be called in BASIC, 


* ON BOARD PROTO TYPING AREA $31 
s ALL SOCKETS. PARTS ANO HAROWARE ARE INCLUDED. 
* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS 
« EASY QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 
е USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 
Bath Basic and Assembly Language Programming examples are included 

SOFTWARE: 
SCL Interpreter coming soon! Our new Sound Command Language interpreter along 
wiih the Register Examine/Modify (REM) routines and Sound Effects Library (SEL) will 
be available soon in EPROM. SCL makes sound effects programming generally easier 
and quicker than that writlen in Basic or Assembly Language. An SCL users group will 
be jormed, and the best new SCL pragrams submitted will be added to the Sound 
Effecis Library in EPROM. 


LOW POWER - 300NS 8 FOR 
ков SALE! 2714 RAM SALE! bin 


4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These are the most sought after 21145, LOW POWER and 300NS FAST. 
8 FOR $44 


Digital Research Computers 


P.O. BOX 401565 е GARLAND, TEXAS 75040 * (214) 494-1505 


ASSEMBLY LANGUAGE. etc. (WITH DATA MANUAL) WIRED! 

* TWO Gl SOUND COMPUTER NOT A KIT! | | | 
ғ | D COMPUTER IC'S. 1 || k "бом, 
* FOUR PARALLEL 1/0 PORTS ON BOARD BLANK PC do F 

+ USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA i 


ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design 
efforts were required to produce a TRUE S-100 Z80 CPU at a genuinely 
bargain price! ! 
MH BRAND NEW! 
* 2 of 4 MHZ Operation. % Generates MWRITE. so no front pane! required 
* Jump on reset capability ж 8080 Signals emulated lor S-100 compatablhity 
ж Top Quality РСВ Silk Screened. Solder Masked. Gold Plated Contact Fingers 


NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Sound 
& Music Generator. Perfect for use with any В Bit Microprocessor, 
Contains: 3 Tone Channels, Noise Generator, 3 Channels of Amplitude 
Control. 16 Bit Envelope Period Control, 2-8 Bit Parallel VO. 3 D to А 
Converters, plus much more! Allin one 40 Pin DIP Supereasyto interface 
to the S-100 or other busses. 

SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 


TERMS: Add $1.00 postage we pay balance. Orders unde: $15 add 756 
handling. No C.O.D. We accept Visa and MasterCharge Tex. Res. add 5% 
Tax Foreign orders (except Canada) add 20% P & H. 90 Day Money Back 
Guarantee on all items. Orders over $50. add 856 for insurance. 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF СРМ SOFTWARE. 
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SEX IS NO SUBSTITUTE 


lor quality software Кот the Software 
Review. This months atflerimgs: 


SOFTWARE MUSIC SYNTHESIS SYSTEM — 
From California Software. this superb 4 voice 
synthesizer for 8080/2-80 systems proves that 
software can do anything hardware can do and it 
can dà 1! cheaper. 

For al! CP M å N'DOS systems s » » » a $7995 

OSBORNE F BUSINESS PROGRAMS — 
Complete set {А'Н G L, Payroll) іп most 
ies Ді! nn separate) e + + 570000 

QUIK-REF — Delhnime Norrhstar Basic Gross- 
Reference Branch масе pum Machine coded 


| for ariama spaced s « » esce $2150 


DOS-POWER SYS/ — Machine code module 


| provides additional Northstar DOS capabithes 


including on-line filo recovery, rename, uie- "Е € | 
directory reformatting, and more + “е. 
WOROSTAR — from Micropro M, dui 
processor Heg $500 Special oller s +. « 5400 
KELLY CARD GAMES — Classic ирин. 
STUD, DRAW. АСЕҮ- л. BLACKJACK 
Northstar only e "а оа» $2150 
SUPER PILOT 4. = Ассімтей as the finest РИО! 
avaiable inciudaes tufonals on disk For Northstar 
VIGS ОП «pe ee оез ов жез бє э оп оз $49 95 


ORDER FROM 

The Software Review — 

704 Solana Ave., Albany, СА 94706 
(415) 527-7730 


SPRINT 68 
MICROCOMPUTER 
CONTROL COMPUTER 
DEVELOPMENT SYSTEM 
6800 MPU, serial 110, 48K RAM, dual 8" 

drives, WIZRD multitasking DOS, 
Editor, Assembler, 12K BASIC all for 
$3995. 
SOFTWARE OPTIONS 
C compiler, PL/W compiler, PASCAL 
HARDWARE OPTIONS 
ЕНОМ Programmer, analog 1/0, parallel 
1/0, 488 GPIB 


WIN TEK | Corp 


1801 South Street 
Latayette, IN 47904 
Phone: (317) 742-6428 
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PROPERTY MANAGEMENT 
SOFTWARE 
ë Full General Ledger 
— user chart of accounts 
— customized statements 
| Checkwriter (or manual checks) 
Budgeting e Rent Roll 
Delquency List ® Vacancy List 
Lost Rent Report е Vendor Report 
Lease Expiration Верой 
Real Estate Support 
— income property analysis 
— loan amortizalions 
— depreciation 
Compatable with CP/M, TRS-BO, 
Apple and PET. Demonstration 
diskette/manual $35.00, full system 
$650, dealer inquiries welcome. 
COD, VISA and MasterCharge 
welcome: 


Р m 
А-Т Enterprises 
221 N. Lois, La Habra 
СА 90631 * 213-947-2762 
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J & B Computer Products 


We: 
Buy — Sell — Trade — Broker, 
Mini To Mainframe Computers, 
Components to Complete Systems. 


We Specialize in Basic Four™ 


We Supply: 
Disc Packs and Cartridges. 
Also: Formatted В/4ТМ Compatible 
Packs-BBIl 


We Supply: 
Standard and Custom Cable 
We Will Be Pleased To Quote 
Your Specs. 


Dealer Inquiries Are Invited 


J & B Computer Products 
Р.О. Box 3089 Simi Valley, Calif. 93063 
Phone Number Available After 
Responsible Requests. 


Circle 311 on inquiry card. 


а CUSTOM DATA FILES 
* FAST/EASY/MENU DRIVEN 
* HELP COMMANDS 
х KEYED RANDOM ACCESS 
* MULTIPLE SEARCH KEYS 

| * PRIVACY ACCESS CODES 
* WILD CARD SEARCH 


For 16K-32K PET, Dual Disk, and Printer 


FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU/THINK 
Package $150 User's Guide only $25 
Introductory Demo Tape $5 Disk $ 8 
Check or Money Order plus $2 Shipping 
(NY residents add 8% Sales Tax) 
= DEALER INCARFIES WELCOMED - 


JINI MICRO-SYSTEMS, Inc. 


Р.О. Box 274-В * Bronx, NY 10463 


Circle 314 on inquiry card. 


FOR EXORcisor*/ 
MICROMODULE* BUS: 


MIKUL 68000 CPU CARD 
Motorola 8 MHz 18 bit processor 
4 channel DMA ... РТМ... АСТА 
7 veciored Interrupts 
MIKUL 68001 MEMORY CARD 
6/12K x 16 PROM. . . 16/32/48K x 16 RAM 


а-вүпс cycle support 
*Motorola TM 


ALSO 


ds and custom d 


TL ойына, Inc., 2573 Tay Road 
Northwood, OH 43619, 419-666-8144 
16-BIT CARD FAMILY 


Circle 317 on inquiry card. 


GAMES 
—FOR— 
MICROPOLIS MOD Ii 

At last, software written for MICROPOLIS 
MOD П using MBASIC operating under 
MDOS. All games are delivered on a 5'4" 
floppy disk and include player instructions. 
M-VENTURE ts based on Adventure found 
on large computer systems, The M-GAMES 
floppy disk contains 12 of the most popular 
computer games, including STARTREKM, 
Both M-VENTURE and M-GAMES are avail- 
able on a single floppy disk, М-ВОТН. 


e M-VENTURE $19.95 


e M-GAMES $19.95 
(Includes 5ТАВТВЕКМ) 


е M-BOTH 529.95 
(Includes M-VENTURE & M-GAMES) 


(CaMornia residents add 6" sales tax} 
M-SOFTWARE 
21215 Merridy Street 
Chatsworth, CA 91311 


Circle 312 on inquiry card. 


HOW CAN I GROW 
B TREES? 


ORDER MICRO В +” 


е (et fast insertion, retrieval 
and deletion of index entries. 


* Never need to reorganize 


your index; no matter how 
often it is updated. 


MICRO B-- SOURCE CODE $195 
MICRO B+ pemo oisk $25 


SHIPPING $2 USA. $5 FOREIGN 
Available in 8" format for CBASIC-II 
and MICROSOFT Basic Version 5. 


2508 Johnson Drive 
FAIR COM seis 


Chack/VISA/Maslercharge 


Circle 315 on Inquiry card, 


Quick Service 
Competitive Pricing 


WABASH 


MAXI-MYTE 
DISKETTES 
CONTINUOUS 
LABELS 


STOCK & CUSTOM 
COMPUTER FORMS 


| COMPUTER RIBBONS | 
FREE CATALOG 
AVAILABLE 


| GEM Business Systems, Ltd. 
60 East 42nd Street 
New York, N. Y. 10017? 


(212) 682-9005 


Circle 318 on Inquiry card. 


Сігсів 320 оп inquiry card. 


PET SPECIALS *FREE 
PET 16N 16K full size graphics keyboard $ 995 $130 
РЕТ 16B 16K full size business keyboard $ 995 $130 
PET 32N 32K full size graphics keyboard $1295 5170 
PET 32B 32K Іші size business keyboard $1295 $170 


ME. SEC та M 


ЕЗ FR FE! Up to $170 in merchandise with purchase 
| one of following PET-CBM items ! ! ! 


— "niv 


[= жазаш 7. 

= С шын 
Axiom EX-BO1 PET Printer (with graphics)$ 475.00 

| Axiom EX-820 PET Plotter ...... 

Anderson Jacobson 841 Selectric ... $1015.00 
Laedex Video 100 12" Monitor ...... $ 119.00 
Heath WH 19 Terminal {factoryasm.) ... $ 770.00 
Heath WH14 Printer (factory asm) ... $ 735.00 
(EEE-RS 232 Printer AdaptorforPET...% 88.00 


КІМ-1 $159 (add 530 for power supply) SYM-1 $209 
BAS-1 Microsoft ROM Basic for SYM ..... $ 85 
Memory Pius (KIM, SYM, AIM) 

SYM Assembler in ROM ......... 

KIM 16K Static RAM ................ "T 
Seawell Motherboard - 4K RAM Space .. 
KTM-2/80 Synertek Video Board ... 

S-100 16K Static RAM Kit SALE 

TIS РЕТ Workbooks ~ set of 6 ......... $ 21.50 
Dust Cover for РЕТ .............. ec $ 7.45 


ATARI — INTRODUCTORY SPECIAL 


ATARI 400, Atari 800 and all Atari Modules 2096 OFF. 


ProgrammersToolkit - PET ROM Utilities. $ 44.90 
Sargon il (TRS-BO or Apple) NEW! ..... $ 24.90 
Microchesstor PET (Peter Jennings] .... $ 17.90 
Visible Music Monitor(4 Voice)for PET... $ 29.90 
KL-4M 4 Voice Music Board (PET) 

Cm Word Processor (BK $25} (16K $34) 


Hands on Basic with a РЕТ . 
Programming the 6502 (Zaks) ...... 
6502 Applications Book (Zaks) ....... $ 
6500 Manuais (MOS Technology) .... $ 
Programming a Microcomputer: 6502 . $ 
6502 Assembly Language 

(Osborne) NEW! ..................... $ 


All Book and Software Prices are Discounted 
PET Personal Computer Guide (Osborne) ... $ 12.75 
PETandthaIEEE-488 Bus(Osbomae).... $ 12.75 
6502 Software Cookbook (Scelbi) ..... $ 9.45 
Cassettes (all tapes guaranteed) AGFA PE611 


Premium quality, high out put lownoise in 5 screw 
housing with labels: 


С-10 10/5.65 50/25.00 
С-30 10/6.90. 50/30.00 


SALE 


(write for quantity prices) 


100/48.00 
100/57.00 


Scotch 8" Disks .. 10/$31.00 

Scotch 5%" Disks . 10/$31.50 
Verbatim 5%" Disks .........., 10/$26.50 
Diskette Storage Pages ў 
Disk Library Cases 8" - $2.95 5" - $2.15 
ВАЗЕ 5%” Disks ........ .. 10/$28.00 
BASF 8" Disks 10/$29.00 


PET BN BK full size graphics keyboard 
PET 2040 DUAL DISK DRIVE-343,000 bytes $1295 
PET 2022 Tractor Feed Printer 

PET 2023 Pressure Feed Printer 
PET C2N External Cassette Deck 
Used 8K PETs (limited quantities) 


$ 795 $100 
$170 
$100 
$ 70 
$ 12 


$ 795 
$ 695 
$ 95 
$ 495 


ж EDUCATIONAL DISCOUNTS yr 
Buy 2 PET Computers, get 1 FREE 


"Free Merchandise with Purchase of PET-CBM Item. 


2716 EPROM [5 voll) ... 


4116 RAM 16K x 1 


2114 L 450 “.Х..»....:. 


10@ 25.00 

B @ 7.10 
80 @ 4.45 
80 @ 5.05 
40 Ф 7.35 
40 Э 6.45 
40 @ 4.45 
40 @ 6.85 


$29.00 5@ 27.00 


6550 RAM (PET Bk) өзө СТ. ИИИ 7 $12.70 


S-100 Wire Wrap .. 
S-100 Solder Tail 


., $235 109 215 


MINIMAX 
by COMPU/THINK 


$3395 
MINIMAX 1! (24 Mogatyte Disks) $4495 


MINIMAX | LB Megabyte Qisia] 


. SPECIAL — MINIMAX prices include Compu/ 
Think PAGEMATE Database and Report Writer a! по charge 


Adventures by Scott Adams ........... 15% ОН 


115 E. Stump Road 
Montgomeryville, PA 18936 


(215) 699-8386 


699-5826 


MICROPROCESSORS 


А B Computers 


PROMS 


com? 


М: 
ОРУ о" 
<< MODEL 550 
"BANTUM" CRT 


Z80A 
6502 
8035 
8080A 


TMS 9900 


8212 
8214 
8216 
8224 
8228 
8238 
8243 
8251 
8253 
8255 
8257 


Interactive CRT lerminal with high resol- 
ution 12" diagonal 24 x 80 display anda 
7 x 10 character matrix. All 128 ASCII 
characters, highlighted numeric pad, 
RS-232C interface with eleven switch- 
able baud rates (110 to 9600). Inverse 
video and transparent modes, switch- 
able parity, Іші or hai! duplex and stop 
bits, absclute and relative cursor control 
trom host computer. 115V, 60Hz. 


$799.00 |. 
DYNAMIC RAMS 1791 
4116-250ns 8 for $ 59.95 


co" 
CO. 


ОРУ, сөс 


Circle 321 on inquiry card. 


S 2350 


TR 1602 B 
TH 1863 
DISC CONTROLLER 


1702 
2708 
2716—5 Volt 
2758 
2732 


$13.95 
11.95 
19.95 
4.95 
29.95 


8080 SUPPORT 

$2.50 
4.50 
2.50 
3.25 
5.95 
6.25 
7.95 
6.95 
19.50 
5.95 
17.95 


3 Pos. 
4 Pos. 
5 Pos. 


16 Pin 
24 Pin 
40 Pin 


6 Slot Kit 


USRT 


$795 12Slotkit 


UARTS 


$3.95 18 Slot Kit 


5.95 


$ 26.95 


SEND $2.00 for 1980 CATALOG 


12 Slot Bare Board 


18 Slot Bare Board 


$ 4.95 

7.95 
21.95 
27.95 
85.00 


ОІР ЅМІТСНЕЅ 
$1.00 6Pos. 
1.00 7 Pos. 
1.00 8 Pos. 


ZIP DIP II SOCKETS 


91.10 
1.15 
1.20 


$5.50 
7.50 
10.25 


MOTHER BOARDS 
6 Slot Bare Board 


522.45 
47.45 
37.45 
87.45 
57.45 

127.45 


Н5-232 СОММЕСТОН5 


DB25P - Male Plug 
0825$ - Female Socket 
37.95 DB25C - Cover 


100% 90 DAY MONEY BACK GUARANTEE ON ALL ITEMS SOLD 


$2.95 
3.60 
1.50 


WRITE FOR COMPLETE CATALOG 


Add $1.00 per order for shipping. 
We pay baiance of UPS surface charges on all prepaid orders. 


THE STAR MODEM 
From Livermore 


010 300 baud data rate. Compatible with 
Bell 103 and 113; CCITT. Answer/ 
Originate. Full/Half Duplex. Special self 
test features. 


EPROM ERASER 


Compact, durable, quality UV Larnp for 
erasing EPROM's. Features a special 
safety lock to prevent accidental expos- 
ure. Erases up to four devices (2708, 
2716, 2732, 1702A, 52020. 53040, 
etc.) simultaneousiy. 

UV-4/20 $58.95 


TERMS OF SALE: Cash. checks. money orders. VISA, Master Charge. Митт order $10.00. Texas residents add 5% sales tax, Minumum shipping and 
handhng charge 52.50 COD orders add 51 15 COD lee U.S tunds only D&B rated firms call for open account. 


DAL-COMP М/О DIV. 2560 ELECTRONIC LANE, SUITE 108, DALLAS, ТЕХ, 75220 « (214) 350-6895 
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DEAL #2 


Industrial Wire Wrap Starter Package 


DEAL #1 


Hobby Wire Wrap Starter Package 


BW2630 WW Tool , $19.95 
BT30 #30 Bit 2. — B5 
BC1 Batteries & Charger 14.95 
* Kit 41 Wire Kit......... . 9.95 


Regular Price .... $48.80 


$39? 


"Kit #1 Contains 900 pcs. of precut wire 
in asst. sizes. 


BW9288F WW Tool ........ $52.95 
‚ втзо! #30 Bit & Sleeve. 29.50 
Ш" вс: Batteries 8 Charger 14.95 
Wire КИ......... 32.95 


Regular Price ... $130.35 


911995 


“Кї #2 Contains 4000 pcs ol precul 
wire іп asst. Sizes. 


Choose from Red, Blue, White, Black, 
Green, Orange, Violet, Yellow, or assort- 
ment. 


ж ж BIG DEAL ж x 
AEA ІС Sockets by the Tube 


Choose from Red, Blue, White, Black, 
Green, Orange, Viotet, Yellow or assort- 
ment. 


Size  Quantity/Tube Price ға." PriceiTube 

P к. Ж у te 
RN HIGH RELIABILITY а 08 ріп 52 39 $20.28 
eliminates trouble. "Sidewipe" 14 30 46 $13.80 
contacts make 100% greater 3-level Gold 16 26 50 $13.00 
surface contact with the wide, Closed Entry 18 23 68 $15.64 
flat sides of your IC leads for Design 20 21 85 $17.85 
22 18 .42 516.56 


ositive electrical connection. 
р à . * Sockets sold at these 24 17 ‘94 $15.95 
28 15 1.23 $18.45 


prices by the tube only. 40 10 1.60 $16.00 
Above prices include gold up to 5800/о2 


SOLDER TAIL 1 С] рт 
Low Profile Тіп 


Closed Entry (over 5 tubes) 


Design 
3/4¢/pin 


‘Sockets sold at these (over 100 tu bes) 
prices by the tube only. 


See tube quantities above. 


ORDERING INFORMATION Limited to products — at а are off of list price. 
Orders under $25 include $2 handling | 


, т vane 3 eo gen Ppd. 10% off on all OK hobby products! 

e Visa, "8 charged shipping 0 . l 
as кВ ан ow din. 10% off on all Bishop Graphics products! 
* Most orders shipped next day. 5% off on all Vector products! 


Г аре 135 E. Chestnut Street 5A, Monrovia, California 91016 Phone (213) 257-5005 


330 BYTE May 1980 Circle 328 on inquiry card. 
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With Purchase of Тһе 


INTEGRAL DATA 440 E " 
| kE E Paper Tiger d T T TT HB TECH ІШІ ИШ 4320 KEYBOARD 


Тїш Ouwer Gust Чон thorn) ТІЛІГІН 
Your Choice, $200 Value ma! dy + x з NS A. ce =. ТТІ. ensata AAA $1050 
1 18 produce s аго {ойт Activa Termination 85232 ААК 11 50 
1) Graphics Option Package 8803-18 ups o mesa ea шы antl. Матијас TUR plus 
2) Interface for APPLE 11 ЙЛ Friction... AAE 1100 shipping 
3)TRS-80 Printer Interface | 185101 ЦЁ GE ddl d | 103 Modem ААВ 1575 
California Digital has resently IMSAI =- s x 
regcarched the complete low 
cosl printer market, {tis our 
opinion that the 105440 Paper - New factory sur- PLASTIC тн Ч — 
| = with purchase of each box of 

Tiger is, without doubt, the | 2 plus. M3000/3211 Memorex minl-diskettes. $5 value. 


most versatile and offers the Matorola CRT 
best value of ony printer cost- | " monitors. $ 
ing under $1,000. A | 20 MH 2 bandwidth 
Thís quality dot matrix printer ы Electronics term- 
e 


incorporates such features аз 2% 4 Inate (nto sin BOX of 10 
"жаты atlectable character size to allow print densities upto 132 y ten pin (. 156") 
Vimraotera per lin Full forms „handling capabilities and tractor edge connector. 
feed mechansim adjustable to 9.5“. The Paper Tiger is engineered Requires DC pow- 


to accept either parallel ог RS232 serial ASCII, 110/220V,.50/60Hz. MOTOROLA er supply 


Өйжей 1045,00 plus shi 


мети | Р-400 Lobo / Two Seer! М1 o etid КЇ гот Себа ECT 1005 
Teletype Moto] 43 4852311 ию power supply ad enclosure ИА Cal. Цены LB ыш түһегілі. 


ығ RS-232 vell Seas нтте 984 Teletype Model 40197 col.) |. 5-00 BOARUS 
i1 аг E міне NEC Boinerttwr £310 N/O «е wippty enciomire Р 
| = - ү MI sii йыр a 810 (екені жел deve kir Thank? Tove Боце О 


CONN ECTORS Edge жей | LET ал WERE E 1S PROUD TE 
i 094409 mimina В мөл Ужым SASU0R 8” Порру fp Godbout Rech Casleaure 
Connectors н Ph ТАБ P rintra Реле (коры 4900 Sogar SAGOIR A” hard әс, 49 Goban Deak Тор lnclonare 


М Diadan kooren Prodis 
Р pior Н Моди 1 Cernea 730 Кечек 10 meg/tryte 771 mes 7 Ma 
0825P | ТК! 100 PIN| "77325 she Gaaraa Ted вее ene hard arive for TR 38 | алғы апаттары» 
mala plug & hood oti io qs ate SU HK Lagundoram Menery 


сит TERMINALE Сезігенісе 704 
ивы Vista Y «A0 foe ТИ 80 (400 
$395 IMSAI /ALTAIR T ni eet Ph an йет Айса Раба carves Sero мага E" -— e us ШТ 5:100 WARE 
= Aradeg ПРИЗ gual САЗЫ 
2 imsal solder .1252.250 $2.95 3/6 7.50 а Repent QU Dioba 1540 К/О plastic ubwel 2756 APPLE, COMPATIBLE PRODUCTS Тесты sane 2 
— Ітегі w/w.125centers $4.85 3741390 nee 1422 | (нимо 1440 E KR. plantie wheel 3134 m ана ere жан = = a Seane ‹ petere 
Altair solderíail.140row 65.95 3/015.00 MOUx мв s (меті eel раці Собе Собо MSN шкі 


Ter К ер Dais р "i vr ne 


08 255 female SPECIALS MOMITORG Urarena рин nema LP 20 Bat Pr fer Aya ИСК АН D UA 
oho] g 22/44 Kim eyalet.156" 9195 3705.00 | emo ыма whips munnur Direct cuapird = FOC Approved ne md Pe dad i s an 
T 395 25/50 selder tab i56". 510% 3/5100 ge pecado Аа ҮР" i аа” ue Е UV keaser Mok 

epost e/w.156 $1.95 379500 "— = gape D Suprr Mod ЯР Шәмінеде 


Authorized Distributor 10 Pak «2 Тыл 77 key word processing keyboard 
8 140-0 ІВМ soft format. $39.00 $2. 5 cl. Shugart Associates XEROX 800 mamifactared by Microewiteh tor uxo in the 
1740/2 Double side soft — 65. 00 WORD PROCESSING Тыс ipta atten Mi ASCH 
' duct 141-0 Double densit 53. 00 } и 1 hai allo 
HATH ey 143-0 Dounia / D mille 70. 00 SASOO-R Floppy Disk Drive K EYBOARD mos keys to аш und caule "uneiion as 
140-32 8" Hard sector 3D. 00 1 The most cost effective woy to store data proc- nd ENCODER Кешеп каги arg gës ied pe jh 
744-(0410X16) 5 1/4" mini 39. 00 essing information, when random recali is a " TM ы аа 
Library case for any above; Add $3. 00 prime factor, The 5АВ00 {в Tully compatible i ys. == word pices sing amissa. The keyboard іш 
831A Data Cassette with the ІВМ 3740 format. Write protect clr- | j » Tic equ with (wo thamirwhec] awiiehen for 


DC100 Mini Cartridge cuitry, low maintenance & Shugart quality. е д oe we rt mecs ш — 


DC300 Data Cartridge — m ; Callformia Digital USED prieu only $49. 00 
920%) Disk Cartridge . 5214.9 50 i ШЫЎ Vxcellent big Dompo Mion included. 


MINIATURE 


а ҒЫ P М M" мем йау ығ аот а ЕНІ еза» 
185-80 $ EE ee 80 "ER c Амр АҺ The hied riu pne od 4 rares pinos 
d ч "cim, іш) me harc reseniiy copes веер - ё. 
a ренда «ам appe si» ін юные Cub woe ділі кәні 14› sdu И, 4 ҒА 
APPL ii Pa жа Gor рге dine Гір (ue Әулет X«I manalactered ш 
» ӛту the НӨЛ лара» company. Thila upara все түйісіп will ғыз Р 7 


6 «Әрі ce чуши туйн in yaur ne em иг», Commend aan 

16k memory (8) 4116's dh a EE C аж. your choice 

} А Wire listas ge uie ot rr бз той уо} z : є 98 0 % 100 1А 
ната ацеоя igs simple, Anyone who has d a тақай ат ayatem "m cim P ET. s toklami капроцыма)› 588 81.73.55 
ever changed a spark plug should be able Burry Uperaied Urea Goiri а ess S и P SPOT Miaiature Toggles 

to up-grade Ша microcomputer. Appliance Moule, Lamp Мешін or Wal] Saiph, ss., 11.5 T101C&K ОМ-МОНЕ- DM 
How can California Digital offer these к 7107 jbt ON-OFF(mnl. ON) 
memory up-grade acta ai 25% below our competition? a НЕЕ 7108 СК ОМ-(тотаті ON) 
Simple, we buy in volume, wholesale to dealers and | 7103 CK OM OFF OM 


sel! the balance directly 10 owners of personal micro- > ACOUSTIC | Regen o5 Rotary 3P-4-Fos 
j atary - 6- Pos. 


sysicma, These 16K amic memory circuits are 
PushB (М0) $3962. 4/11 


factory prime and unconditionally guaranteed for one — 9. 1 
full year. NOW, before you change your mind, pick игы puera wi reevarch the ALLS Corporatum hsa ervivrd ‘Sil 
up the telephone and order your up-grade memory dE Ау QU) Cyr TRE MET Ж DIP Switch 


fram California Digital. Add $3 for TRSBO jumpers. "————"— We cee ee c : 10 25 100 18 
STATIC 1-31 32-99 100-5C -888  1K* zs ei keel lapsi ri corte £ С ‚089109 57 ЕГ а 

BILD? 25018: 1.49 1.39 1225 0 э $ Масе th инн undue oerte | аана 

d i Er a Z ai м т FA > = 89 ayaton jus seeria tn the warid ef. dig- | maxi tn weiteh вето 1o Cels unice mp 

4044 4Кк| 450 2: E во 2 522 : 

1045 ined 450 8.95 8:80 8.00 = o — i DISCOUNT — ^ 


даде lowes, $.8M 3:90 $00 4.00 4.00 - so ЖИ; Wire Wrap Center 
SPECIAL CIRCUITS | "T T IC SOCKETS B 


280A 4MHz. | 24.95 АҮ5-1013А UART 4.95 | ' т, wire wrap low profile 
8080A CPU 9. 95 Floppy Disc Controllers ы — ға. 2$ 50 аа. 25 50 акак 
8085 22. 50 WD 1771 single D. 39. 95 I 17:16 15 verra pipi 
BOBS intel t6bux B5. 00 WD 1781 Double D 65. 00 Б PORTABLE ФАТА ENTRY SYSTEM я hed 
ГМ59900 1Gbits 49.95 WD178) Г/03740 > еве nied data terminals жеге nriginnily ейтен for chain store Inventory con- 3:36 35 18 17 16 $a 495 
trei and order vfiry &ysiemm. The operalar enlora ihg inventory conten maimbree, 38 37 36 19 18 17 Шеген 
rupe ce Ui c Ea I жаа акта темен іше $2995 
r um | a 
E Р R о м 5 1-15 16-53 coupler and all the recorded ici Mcr thine 1a Ағатиті леи 1o o MERE er. 99 93 85 36 35 34 BW 630 
> With a tittle troagin date = 1- 
1102А 2К 4.95 4.50 4. Е ШЕ өп зш сина ы гр. 169 155 139 5160 58 


2108 ВК 9.95 39.50 = АШ units were removed Манн Bervite ін worüng conditios, Original cast $2,500, OM HORDY WRAP-10 

2716 5у16К 29.95 27.30 Esch нунтаг eumes complelv with on КУМАВУЕ БИКЕ 
"P. aiu Cage eee Griye Laert te dole ^ ^a Lebe eed) С 

ы, 4. "Hec ensi Фи ex car hra 4 bisper «Біледі ny 1 500 1.080 11,000 $645 

2532 ж well) b D ТЕ l 4 Саеге «Рай barum eyra hs $9. $15. $105. 


(213) 679- 9001 


АП | BIET sold by California Digua ig premium grade. 
Sorry, no СО "а. Orders are shipped the вате day received. 
California residents add 6%. Foreign ога add 10%. 
Crders over 325, when aceonipanied by pai, are shipped 
Circle 322 on inquiry card. al cur expense. Otherwise, pleuse add $2. BYTE May 1980 331 


Mol tornati, 
Malf xeu) fult dupe silii Aa cay EE қалы 


LS 
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7400 741.500 


18 — SNI4123N 55 74L500N ?4L8164N 
22  SHIA128N t 74L501N z 7TALS UBSK Li] А 
22 — &NIATZEM 44 T4LSOZN 20 таїб єн 248 
22  5NTATJEN Б} 74L500N 2а 745Ч4ӨН 383 ^ 
22 сымтын 6 ?4LSO4N 39 745М9М — 189 
23  SN74126N 95 74.505 29 74517050 1699 
23 анн 2 ?ALSDBN 39 7491799 59 
33 Эйн 5 7 ALSOSN 29  74LS174N 99 
28 6479142 295 741530 28 74,8175М еэ 
23 винта 2% TALS33N 39 мізінін 220 
22 днган 295 PALS TIN 19 7451908 116 
2 Té145M ы TÀLS1JN 47 тарыз 115 4 
20 бтн — 195 гїн — 25 1451925 9% FLOPPY DISK DRIVES d Apple II. 16K 
зә  SN7AMEM 170 74519 39 тай Ча "T қ 
i ғасы 279.00 
ка SNIATSON 95 7415204 28 7415194 1 15 Smaga п SMIO Se 35 {racks 285 00 * 
29 Бнын — €f 74L521N — 36 145856 95 Shuman 800/80 175 00 or Apple Ш Plus 
29 —BHIATSZM a? TALSZ2N 38 74L5196N ва “атаға — odii моба —— a = 
2 ла” Fi 7115264 49 таі5197М 83 MAD Par жə мер ng. 
741 1 ? Mode hi 
3 ALBAN 118 PASITN за 7ALSZZIN нав WANGO/SIEMENS 5%: Orne 29000 16K Apple Upgrade Kit $62.95 
299 бутын 89 TALS3ON 26 174452419 — 240 А HE 395 00 
И WANGOVSIEMENS 282 Dual it. 35500 VERA, бы Serie 7 
в  SN7A!57N а FALS32N 39 табан 22% WANGOVSIEMENS 82 He Speed Sena 00 $17495 0545 [р-н SHODO = Integer ROM Cand $17500 
28 5Ң74і5БЕІМ — 165 741637М 79 746244 229 Сетігалс біне WO 199965 Фит ophi Тази 79500 Рина Cant 2195 
280 — но” 741538 29 табын 285 АЛП Femware | 17495 EC Heer Мет 49% МА Е Мойдин 2295 
ар — SNPMIGIN ве TALS40N 28  TALS245N 68% Ке Cloth 18995 Ба d алташ 47500 Sanyo Cassette 5495 
23 ЗБ — ә 7AL S42 70 табыты. 110 уйй Х-10 Syston 20995 Du $7500 — 16K Upgrade Kd 6295 
з 9574163 B7 7T4LSÁTN гә  T4ALS248BN 110 Mr Х-10 Contre 1799 fees Lon] Syrie 47500 Аге Rado Car 19900 
29 ЭНтаздан a? TALAAN T9  TALS249N 159 АЛ Mes S 29095 туше Prim Ги 16500 8° Flepey болу 350} 
м Заны ж, 2413534 36  7?4LS$281N — 179 16 Ch Ало мой 24995 Ces Cec | 21000 Heunsècs Бреесмәј IPED 
29 58741688 120 T4ALSSAN 38 7482539 98 2 Сл Analog Одри 16495 Ermeni | 62500 Болсақ + 16000 
24  SH741857M 195 74LS55N 39  TAL9257M 98 13-Кеу Keypad 11995 (n ІП eve ee бата 27900 
79 — SNTAITON — 169 T4L573N 45 14152584 ба Vis Cale 14995 457108 — Casmer 25500 
B? 9474172 — &9A 74,574N 59 74482884 2895 
е янып 79 74,875N 88  7ALS260M 69 
79  SM?AITJAN 8 TALS576N 45 7452614 243 ES 
з IL HI E MATARI воо & 400 
2 жи! гн 5 741563АМ 99 17452739 17% 
41 T4LS6SN 119 74452754 440 
79  SN74IT9M — 180 аһан 45 таз ва Регво 
2 EIE BI 2 ЖА ығын қардан 
22  SNMTATBIN — 175 74LSOQN 78 74,5290М 128 оо 
оз  SHI4IB2M 75 74.8914 75 14452925 195 Атава 800 5899. 
21  SNMIMN 18% га 9554 86 74462084 1% asa TES $7.50 — кәс. айт 400 5499 60 
ә SNT41BSH — 19b T4LSOGN 98 — 74| S2GÀN 129 к= Uses dah re ав 67.50 R ы 
21 584741854 905 TALSYOTM 49 74524М 175 nu gaa тал ATARI 800 includes: Com шін Console, BASIC e Siting, Education 
38  SHTA1BBEM — 350 TALS SOON 495 I4 S3A7M 158 VP-4O 40 Kv DC Prone «35.08 System Master Cartridge, C Language Programming Manual, 600 Operalors 
34 — SHT4190N 115 74L5* V2N 49 тамам 195 СӨ 10 Amo Cumt бәкі 1445 Manual мы s 410 Program Recorder, BK RAM Module, Power 
38 —SN7419)N  t15 74181129 49  74L8382N 1.85 Supply. TV Switch Box 
28 аан BS 7aL STAN 85 74153594 165 
ла 41 B5 7491229 55 TAS3GIN 149 бари» жш! 
35 — SHTA!BAM — BS 74L5123M 119  74L5305N 9 К: P TEXAS INSTRUMENTS ЕС е В | c3. эш 
BSH?*473N 450 татабы 85 74,8124M 105 741S3b56N вә 9r eiii we v Praga ашт b900 Sammer ӛзің FOO чл 
аңуабан та RN74108N B5 T4L5125N 89 TALS3GTN өз Pda. буйн Varr Уулу (гінен | МЮ бкен RADE py arem Ны 
SN?4BIN 1900 SWT4197N B5 FALST25N 89 таман wa Calculator Discount Prices Галка бук Mine Leis 7400 Вс Scri, 2300 WASH: ыға луга тык. 
SN7482N — 1130  SNHISEM 170 изн тЫ 24153294 275 r— A 8 == Д m immo 
EHTAEIN 55  SWIAWÉON 1129 JALS!3EM — %9 2450аМм — 275 1130 SP 1745 420 тыз TiO Тақ АШ Meson, Фол A 
SH ?4BfSN д — BNTAZZ2IM 138 74,5138N BS ?AL5375N 69 TI 50 3935 іш 4700 бм Сикыр» 50 жыла 
яытяавн 39 EHAN is 74451394 Bü  74L5377N 195 155 359% fatus Рама "e 4200 Вила Сота | КЫ Әла нч, 
SNTABUN — 175 Бығатан +08 TALS1ASN 128  74LEJASN 195 1157 54 95 oe oo т Do жа чё 
EN7450N 39 ENNAN — £5 74 G14BM — 1490 24153854 5%, ШЕ к 9795 tarpia Cem 500 һә ^x ETT 
SA7491N 65 ЭНН 215 тем 78  TALS390N 195 ТІ 89 21995 кити Finge М0 таар Ero. = oy 
ENTASGN $2  SNI42BAM — 390 ZALS153N 79 зим 195 TI PC 1000 146 95 
SNTAGIN 48 аңмдың ЗВО 74191544 — 249  T7T4L5394M — 170 MET 1595 
SH74U4N і2 — ENTAZÜUM — 125 TALS158N 115 ALSIN 295 T1750 1995 
5ң7аэзң 65 бағалы = 74151%8ң 89 Таба — 295 ТІ 5025 5995 TEXAS INSTRUMENTS 
ыд да E. M ва TAUR187N 99 татым 125 po A ЕТЕТІНІ 
М ва 74151584 7$  TaL5670N 2% 5 
отаи ры EN is ТЕЛІ, Әй ансам 'H8 nare 3f 95 ^ 99/4 PERSONAL COMPUTER 
al азбан ТАЛИМ 118 DILSSOM — P9 Guiness Analyn П 4255 
SATAN 533 — 5HT4XQEM 1% майым 98 Gus її Т Propane 4895 р 5—4 Мизес. —— Graphics - and à 
nra SN 1% SATANON 190 TALSTG3N ацын 199 1 MEA 5735 owedul Extended Basic - АЙ Виш In 
гам 28 Вота Card HEIN мо» 
SN74122M m Т Speak А Soest 6495 51 089.00 
LINEAR | — 2: 
ге 5% | 
г 
тю зао шн то Ш аа 2% С commodore 
48  LMMSSCN/N 49 ТІ Suger Stompers 4 5 6 1295 
CNEC-E MIB BEAT ne PET $775.00 
моны 149 uc. AS " 
LM108AH 224 гылан 89 DISCOUNT PRICES 
(жин т мы 150 $001 dh "sss mala CJ Pu Par Pee SQ 
LINCAH 35 (шашы 79 DAT EE wu  — = | 
миын эн імзағаы 95 at ay mew Жая (ғ ми 
і мин H9 {MASON 95 FUL Оэ те ыма) UM bats Gete бе» 050 
(зен 3.24 LM YOGIN ASA MEL du бз D Муч o 


ІЗІН 29 1MZITIM 175 
МЕСНА 98 імжинм on 
(мам 


-r Texas Instruments 


LANGUAGE TRANSLATOR 
THAT SPEAKS _ 


The words нт] 
handheld | elec- 
formic ағ 
1o pronounce and 
dismay words, 
phrases and sere 
tonces 


ign 99427996 - 


VAMP 15" Color Monitor. 


TRS-80/APPLE 


MEMORY EXPANSION KITS 
4116% 
16К (200/250 пз.) 


лім оны 
2 "г-ге | $174.95 


P. ey: 2 
"E ET quie n k 
мы $154.95 


она гөз) 


Ал wiri yege compte lee automcoles Рыла gr 
җиз үйіміз Байыт (ліс coto luet manage 
cuni сүйт Ес OTAD PUREREN QOR: {гү 
tne (ған [Ап mam Oe heca 


w/instructions & jumpers 


Call For Volume Pricing 


eM em MODULES S Д "- 
ENGLISH e SPANISH 
FRENCH e GERMAN 55495 


SS^HAZELTINE 
TERMINALS 


Model 40 — 874800 Modsi 1500 61:06500 
Model 1410 582500 Мад 1500 $1245 00 
Мода 40 59500 Mags 1520  $149500 


HAND HELD 
COMPUTER SPORTS GAMES 


$1 8.95 EA. 


4 ¥ Toxor Instruments 
ELECTRONIC DIGITAL 
THERMOSTAT 


Continental Specialties 


Тас Terai tetrormie eta, Ё qucti пе чү, lal Pius rr C 
gl cs ther itr алу ЕЗ cud era On ұша 
зала Afi, ашетарс Z3 hoy Wet {агай Corel 


camion Heem Boo кир forme LH aw real par 
bnr art on Dern phan cene Кейт 


Seay Hog 125 QC 


АСР Рига, $4 09435 


SINGLE BOARD COMPUTER SELECTION GUIDE 


BOARD PROCESSOR ACP PRICE ENCLOSURE 
KIM-1 6502 169.00 Add 29.95 


ELECTRONIC ELECTROMWIC 


FOOTBALL SOCCER 


МАТ-100 100 MHz Portable Frequency comm. 
14 

P$-360 500 Ын? Decade Priescala 2000 
MAL-50 50 MH? Handhet] Frequency Counter 

1700 

MAZ-SS0 550 MHz Handheld Frequency Courder 


2 SYM-1 8502 249.00 Add 39.95 
LMZATCM-14 19 задн 49 Cromemco £80 408.00 N/A 
LM aH н  SNT5AUZN M SD-SBC100 ZBO 238.00 N/A 
LMTAUN/H ж  SHT54923N 89 AIM ББ 6502 375.00 Add 48.55 
LMIGOCM 295 мудан вз Cosmac Vip tBO2 199.00 Inc 


LM13!0N ) 90 


RETAIL STORES OPEN MON-SAT Р.О. Box 17329 Irvine, Calif. 927 1/3 FOR INTERNATIONAL ORDERS: 
е ғалымы ПЕ аы жада Direct Order Lines: (714) 558-8813 1401 E. Borcherd |714) 953-0604 


Santa Ana, CA 92705 #2 Tustin, СА 82680 4 7 
Showrooms, Retail, Warehouse Specializing in Systems (800) 854-8230 or (B00) 854-8241 илла, GREROS THESIS EE 


332 BYTE May 1980 


FIRST TO OFFER PRIME PRODLCTE TO THE HOBBYIST AT FAIR PRICES! 


1. Proven Quality Factory tested products оту. 
2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 


1980 CATALOG NOW AVAILABLE. 


Send $2.00 for your copy of the most complete catalog of computer products. 
А must for [he serious computer uger. 


STATIC RAMS 


MICROPROCESSORS FLOPPY DISK I/O 


ee = УСЕ Эй pd ta ВАН 518290 pA ELT лекет» ne 
5-100 32K (uses 2174 Tl E os 1658 | ЕТІСТІ VM afa. p 
| ГЕ ки iË p^ нол 1450 | 21:102 2500. 779101 Сани Fono M35 
* ДЕ Кама ңа | 211’ Fus AR 35 
куа OU 4508 35300 = . ЕЕЕ A A/D CONVERTERS 
250ns ЛЕГІ EDIEN 11% 310} № «^D 
ri 1 21144 2506» ним rap 
Bae B А EXPANDORAM I! MEMORY KITS Doom 15992 | 211400509 14048. ain 8700 $ Dt Bean 53% 
| Hare Hoad w/a parts less тегі 99 95 л BALE DOS 1085 | зола 250m 258 B20) tO ри Bion 22050 
Щи ж Bank Selectae ж Uses 4116 200 ns fics 4 tage | ара иоле 54% ШЫТ оле ІТ 
» (5:100 Compatible) ж Write Protect ж Poser VDC £18vDC тәм Ұю | гомеагаса 85% Sra Ta fat BCD KS 
3 ey ow! paint it ae ee НН — AE | usa naa Sm | вем i 
e 2 MHz or 4 MHz wO Expando 64 Kid 1161 күс бырт 48% | Stic’ t 9^ E e 29 
® ¿K Bank Addressatte tak $29100 4BK 5444 00 СРЕ "nO ата 5 Ho 
е Extended Memory санани _ зак 5365 ac 64K 5519.00 С, sinn 1% ТУ CHIPS/SOUND 
* Assembied & Tested == ы E пл 13 zene Ee "Ars 7o 2754 Av НАУ + 6 бат В ЪЗ ay 
E. » O07 5 та «1 CARS a та кеі аз 
2MM: 3250.00 LETTER QUALITY SELECTRIC! BEDDA 20 i tI SML ME 180: АҮ салығын Came 283 
- ар Ұ 095 TAS S « Ram Ar JELOS 1 Waiter 138 CALL 
r TRENDATA 1000 COMMUNICATION STATION беп; жы) ЬЕ | EM 
Зиррье wilh docu- Ato 4% 9% АУ 060? 1 Sheng Kitiy Я БУ 
em SEM № 149.95 rit 450 125 95 mentation — Power Ataa MPH E apiid почаст а РМ 
ny n h n^ 5 nso» Ас” һы Per TM н 5, 
0n, 69.95 Боль 14996 рең лме — рез [ aro at RI An MMSQJO 2! Tu eem Ca yg 
1. 200 Watts. Set of Pte < ҚАЗ, AD Ратка pur Ам 
Biu FO Вани ДЕ ШЫ Printer platen, 15“ ADVANCED SUPPORT | otis ax pr юм LATAA OF Modesty 195 
Ган Gitter. Baap idi оте. Kits $197 00 wide. Desk size. 20" x AMEBSTE Au Process 17500 | AOG ак ь 1118 Ран лене cine ton” ҮН 
i 35" enda x 23" деер ume Р | nei e АТ Мовлам» ө Аас арэ 
. ты Tum шун) а» 1 n 
The VISTA V-80 Excellent condition. AMIT ры Сотая 1895 | гырак, Erib Pm МАН Мотами лө 
E Disk Drive System Guaranteed. — Shpg. vM M | EE m WAVEFORM GEN 
9$ J Pe mpe tirage c Ape ty Than wi 150 105 2-80 SUPPORT CHIPS 1 0^ 64K әнің 8020 F ылкы Gen Aus 
ШЕШ Т NO TDP-R 12 B 2 h MH ü -- —4 MCADJAVCD 2% 
| * og HD жін згік ==: e TRAD " E = ДАО a0 Мни 1208 RAMS мыш YEO 18h 
Ba) mach qain ат NO CHARGE CATNO TDPEBCDIC 2-72”! 129800 тайы 15MM ais 1245 $175.00 «со; ХИЗФОВ Funcion ene 52% 
Беде dine syria | 8 19500 - -- ТОРМА авын. 29% [CHARGE COUPLED DEVICES | SHIFT REGISTERS 
Гео ewe құныт % 77000 UV Ep rom Eraser Tee 2b Миг 15% “ілі нее, ікн-фі жә еі ы: СО малын Бына Pa 
Fout Өте synem | $1450 00 Model UVs-11E $69.95 2604500 40MM? 5940 [ten Merry ee v wes ит, emere СГО | MADEN Dual Tín 205 
Two dive copio $ 2995 ВЕЧЕ AS MHz 3595 [reete ade at ҮЛ ЛҮ qae Л Aggy 4 йон ж 
Hotd 4 Errime a ua fume 78104 Dua! 100 145 
Four dive cable $ 1995 B - Y | Е L. pe adi ad i ш! 25 ut robes iner мимен later Ptr li PN PEL 5847 Quad 8C 495 
THE VISTA V-200 FOR EXIDY ag — и саа Тан? AQ MM? zua 1518.95 each (reg. 43.00) зм! Dum ва o am 
*- 
Model S-52T...$265. 806808005 SUPPORT 1352 Quand BO 595 
“ш a pow pon Ж сината! тін tea Mode "- M1 5581 БАХ LC: 249% SOCKETS 2% На десін... god 
= т ж 1307 Bye ЭН atm Geis CTS OIPSWITCHES 
, E nei | 
чю ЕМАКО-20.. пос 5777 ос $599.00 ОНДЕП» Ча "ш Өл eS вова 37% старе тз 
ыш 3214 Prony tnt $25 м а 49 сауа 175 в 196. 
ч UN DELI VA LEN 1218 Bus Пин к 20 Ж 06 (152065 1:5 CIS2069 194 
кы үз Care. = үа А224 Coh Den 295 5 а са Өз Cm t?» С15206 10 (9 
стая ur hardu- 8224-4 |4MMEI 9 7A 
ten Upon! Loser Case 8226 Bus Dirin 39% ғ A ға : 0 CONNECTORS (GOLD) 
45" lo 95 Adgnrstable ЭГ20 Bus Driver 298 эв 040 145 ОВР АУТ 12» 
#0 coag cei double жге Чу» ЕР ар 26 128 зет DESB Female 17% 
eatin Full char ASCII pd coa in 40 taD 109 юш, “2 
8253 |] Tene 159% аи A H 
NIE Terme 6235 Prog 10 | 62 ZERO INSERTION FORCE MNA 53 wot 5“ 
E А Corewrt } 
mb? ки шщде i- шам ЕМАКО-22............. $799.00 8219 Prog Im (294  !GU^ 5550 7496 87%) 40Р 510724 eR dC Эш 15 
«ze. Ment м e 8279 CRE Canarsie Mp5 
iu y cuum Prinis a 122 cal/(e Ағар with parallel or serial 827а Poy Meisa 1645 $ LED READOUTS MAKED PC 
ушн P M Т ОША ЕН каны 8800 SUPPORT CHIPS "~ c == == ns feu ғу mena 
— Фе ae MIKA 20..............51280.00 090 128 « A Нат 41% ш асри 
= — өкі 125 ens "136 character ie С Б ТЕГЕСЕ 
м — Full $5" width Super for business applicalons = mai A ae ы» Stat pam IIT 
а fem болг, tribuas 
LOW-COST ADD-ON DISK ил дышим per Gaah HATAS САТ Com 2095 чады іі taken 
SUBSYSTEM KIT е Ж.” bo - V Ермен DUE 
vl əн 
* (2) В” Drives NEW CENTRONICS 737 PRINTER (NS Serial Adag 5g „*оа pem {pmm 
ж VISTA Fioppy Controller Uses any paper roll, tantoid, SERT Modan КЕН "—— —— 
d — 00 single sheets, $6 сћагасіег — КОНЕ gos АСР рна (IC 
ж Power Supply and Inter- ASCII, 7 x 7 dol malu, 50 $ {б tes abin P и 
HADD Вых Инки 77 я 4. 84 
tace Cable CPS, RS232 or parallel 1/0 Meads 19% ермен a Gee 
^ ТОТА › 15% 
* CP/M Disk Operating System ба: 2496 РА 


* Box of 10 Diskettes WOW! $855.00 


Paratus тете e И 1 
13 Sor Mati оеп AYAC 


‘RETAIL STORES OPEN MON-SAT 
STORE 1310“8°E. Edinger STORE 674 El Camina Real 


#1 Santa Апа, CA 92705 #2 
Showrooms, Retail, Warehouse 


Tuatin, СА 82680 
Specializing in Systema 


Circle 323 on inquiry card. 


P.O. Box 17329 


Irvine, Calif, 82713 


Direct Order Lines: (714) 558-8813 
(BOO) 854-B230 or (BOO) 854-B241 


= = 1821 Оза бан гу 00 = -— ——— — 
IMS STATIC RAM BOARDS Z-80/Z2-80A/8080 CPU BOARD ны, 1: M à 
"S ж On bcati 27084 м OSPR in де 5018} a 1852 GO $ be Un 1295 
ж Memory Mapping % Low Power ® : ym rd M34 tar ae , 
ж Phani ж Assembled 8 tested * Елмо рог uu. от атны "ға CO ga 
nn e 2-80 Assembled and Tested. 518500 aps 24 | 
Rucompended hy Қ.Ж. ciii ° 2-80 Ки ЕТ: ы-і is 
250 ns 450 ns. e 7-80 Bare PG Board .......... $ 9445 8502 SUPPORT CHIPS | ', 11209 JFET Алау Mum a te Apple 0 Ғыл (HÓA 
KS $209 00 5189.00 For амы? d Add $15 DO ММ 7045 честно Зоб РЛ» РЕ? 2001-15N 
BK Static k For ARH? Spee ( 
Га 8520 МА тыу KM 7205 CMOS LED Барам? mer Е шау бот ut ВК 
32K Static $729.00 $629.00 ВОВОА ASsenived Sb 95 002.004 205 2348 км 1708 Savon Decade Couri 
1 “ Clas TH BITH 
13341 1905 WL 2107 Y; Dept VO ILEO 
ANADEX PRINTER new serie version BÉ 5:100 MOTHERBOARD SPECIAL "mu Сар 3's Бем WD Concern 
te maw ee 271 тиса 
Мәні! ОР-ВООО compact impact. paraltel or Ж M j = . NOW 552 96 2706 abo ик 2% 44 IION Bariery Op Auto Amp 
епа! Sprockel feed, 80 cols, reg L E 2108. bf) ns ғы | EM шом PLL EM Steven 
Я naM ТОЗА ai LM HAPON АМ Plath 
Ва hnes^min brdrect onal i E м V85ON Ground Faut tC 
New only $875.00 SIEMEN'S FLOPPY. SALE. DoD 239» | LM 29004 Ouad Ample: 
DP-BOOOAP йо” Apple $875.00 e Special buy while ОЛЕНИ MN уць | моеот piks Quad Comparator 
ҮА D аъ чу 229^ M 2917NFregq fo Vott Conv 
supply lasts 73A] үл | 4C3325504»0«l OMY 
SD SYSTEMS BOARDS € 8" Опуе with Double SHUGART 2044 14% | AY 52507 адмі бУМ 
"e 90 бау 175.00 L ші е | рудын" 
ЫС Ma? Sangin (e 1 Ci трде crt EN У 00 $ НО e 90 Day Warranty 5475.00 SS IB bre rit aS | GNIS G залын Mose 
4 ET Band Caryn diets Dre moo 4-5 А LA H ЖҰОЗА? стиле Бекен 
до Sie 1900 44900 55530. 49 | таак от ECA Ram 
Уп 8224 Velo. {мч ах Бан? о аға 00 ACOUSTIC MODEM Epp Rs Н à т : D МСМ 14505 04 b? Sci Hyn Та T 100 
Ve ще 1403 1 алоо — 42900 NOVATION CAT AP: 825154) 512 «ҹи naso | !52025 aD Менест 1.200 
Eine РӘГІМ isoa 2500 0-300 Baud 52323 4 "l5 зава 145% 2,149 fanyo @ Morten 
рл Lrg мни ay лык Вей 103 82512! 14 75 MAIS Calc 17+ db 15 Mordor 
ROP Cot ues Se eon a 6 e ACT? 14 55 ғы» Мәәгепіа,22 Anu 
RS - Answer Ordinate 516900 NOTE WEPROCAAM РАСЫЕ | anona -— 
CHARACTER GEN. TADA сом 
A Dt SC тай KIC bAa 49% Әнші ae BO Manu TH 5s тА Шш » 
NSC FTL Dats 395 mte MES 40 Маты 495 PROCESSOR TECHNOLOGY 
90004 Sree Ba mer мл +} r5 
м6 1 195 AMD АНЫ Manual 595 MCMOSTIA ME жа озы кенен Шаты 
ысу, Dhow ПАМ ” Data y Vote 
NEG Smery 125 Qi 205 51 раги MOM 25 t4 Mn L n Бан дно cast 
y < Матка Muro ГЫ: 4 
ты е IN UARTS/BAUD RATE 
ояна Book SALE THR ive іг 
9415 Litmy Prota Board 2259 ле тие nid аи а 4 % 
TEST Анти Poochie Modus 4 ққа t5 Mos vu tà к AY Қ = ! 
9612 билегені Ому Proto Board 42 00 intro в М-и | Pts Lt a — P БОЛЫ COD COD жон 
32K EPROM/RAM Майыс 25000 SADA обр аттыў r2 Du Egit thy ts p po ЗА. рса силу Ол. рыл 
EPROM Pingeaminny Hand. GAGO Русины рее іі a 3740 а Compas rcuBe тре Мел date F'orexg pay 
3520 16 Chuma) Pargám 10 Моше 29500 280 Programming Hu 774 we Mant 10 бетт US Кшм} Cher Бұ phone maa oi 
енъи ан дла VO Mache Мы Soria Fei A^ aa қ А Bng Wen 750 Ге y 8, Suh Sant tre AO Ті» Ta MINUM $15 (CF Pease n- 
жа? тым Stev RAM Мыл} 4765 ҰЮ0О —— ————  -— — n marae hm. | paccm MESA] dup save ang ріне ^a 
43K Sr ВАМ &50ns 6540 кіна Eu БР ғ Vos dl "c 1640 ту а "m pedes tQ Fra quanhty poset nans Обед Cal ENS м USA add 820046» һен 
GGF AIK Stat RAM 200нз OD SALE в DILITHIUM COMPUTER BOOKS » SALE ‘De tde 2 the Fee sarfacn adó Же К ап} 
69 TY тем” Ep term {тї Fur жә amt FOS for adeb 
P M Dn ты "+ Ж байды €» жыр AVAL ABC sa өтесе!» e V^ р 
grr Emaar & Garh ә, KEYBOARD ENCODERS НЙ Not пароле Ки Тұру Some 
Peanut Butter k Je p Gaede ta Саге реаби "чы 665 Be fh ұз p> DOUBLE 5! атта Мессі Kp per aai Wie nee 
S000 Martone Language Frogratsimirq TS 695 Bey +375 | Fan OF 109 ме» ee oma 
tior palates Yor | tantae» T9 605 ШЕЕ T à 
UNPOPLILATED BOARDS (Alto Ағазаан P mi раны шө ам сес Же саг pak Surfed wong тау vary hint. Ман 
lara an Seti дуна à оъ 


FOR INTERNATIONAL ORDERS: 


1401 E. Borchard (714) 953-0604 
Sants Апа, САӨ2705 TWX: 810-595-1565 


BYTE May 1980 


The Supermarket for TRS-80* 
Add-on Components... 


In stock 


The VISTA V-80 
Disk Drive System 


23%тоге storage capaci 
than TRS-80 

120 day warranty 

. 40 track patch at NO 
CHARGE 


The VISTA V-80 Expansion Module 


Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 
Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

Includes all hardware 


Single drive system adit ; 
Two drive system ........ $ 770.00 


ve system ........ | d 
моме сюе, 2998 | 9239.00 sofware 


Four drive cable ........ $ 39.95 


The VISTA Model Il 


„ Provides one, two or 


The TRS-80 Printers 
Centronics 730... $945.00 


three drives. 7x7 dot matrix- 
“ Adds up to 1.5 million 80 column 

bytes of on-line storage. 
‚ 120 day warranty Anaoa 

н DP8000... $895.00 

“ Does everything Radio ч 

Shack's expansion Аа 

system will do...for less! 

VISTA 
$1000.00 Single drive Printer... $745.00 
Expansion System 5x7 dot matrix- 

$1550.00 Two drive Expansion System 80 column 
$2100.00 Three drive Expansion System c — $27.50 each 


$ 525.00 Additional drives alone 


Other Products Add On Drives 

1. VISTA Verbatim diskettes (hard or soft sector) Certified MPIB51 40 Track, Double 

зо ТУ ЭТ Г. ООПТ л ax ОРНРИР $ 38.95 нн, ...................... $275.00 
2. 16K RPM upgrade kits, guaranteed for 120 days. МР B52 Dual Head. Double 

PRIME PRODUCT ............... ата T 6 74.50 Dorey AK ....................... $375.00 
"о. a ЖИ РТ ТТІ” | Siemens FDD100-5 40 Track Doubte 
4, LNW expansion bare board ................. $ 66.95 Density 204K ........................ $275.00 
5. H.C. Pennington book, TRS-80 Disk Siemens FDD100-5 Flippy. 

and Other Муѕіепезѕ ....................... $ 18.95 records both sides ...... m $290.00 
& DDT Disco-Tech disk drive timer .............. $ 19.95 Siemens FDD100-8 8" Single 
7. Cryptext (An Encryption МосШө)................ $299.00 SE ШЫ... -ччееез»-........-- 5448.00 


The VISTA V-200 for Ехюу..... 
Completely packaged system, tested and ready to plug in, includes: " 
power supply, two 40 track drives, case, controller, all cabling and 
total CPM documentation. VOS $c 
Storage capacity from 400K to 1.2 meg. 

System software-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" diskeftes. 
Price: Starting as low as 54199.00 


CALL TOLL-FREE 800-854-8017 


*TRS-80 Б а registeroci Iraciemek of Radio Shack. е: 
The Vista Computer Company 1401 Borchard Street eSanta Ana, California 92705 ө 714/953-0523 
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UNCLASSIFIED POLICY: 


Readers who are soliciting or giving advice, or who have equipment to buy, sell 


or swap should send in a clearly typed notice to that effect. To be considered for publication, an advertisement 
must be clearly noncommercial, typed double spaced on plain white paper, contain 75 words or less, and include 


complete mane and address information. 


These notices are free of charge and will be printed one time only on a space available basis. Notices can be 
accepted from individuals or bona fide computer users clubs only. We can engage itt no correspondence on these 
and your confirmation of placement is appearance in an issue of BYTE. 

Please note that it тау take three or four months for an ad to appear in the magazine. 


WANTED: Printer for use with Appia II. Will irade (ог sell) 
Nikon FTN camera with 11,4 lens, Speedlight and Ring- 
light units, fillers, closeup rings, end many other attach- 
ments. Write for complete list and send description of 
printer. Also, will sell Applesoft Il read-only memory 
card for $100 or highest bld. Gene Boggess, Star Route 
POB 220-6, Columbus MS 38701, (601) 327-8555. 


FOR SALE: BYTE, Kilobauc, Interface Age; 1977 and 1978 
plus soma odd issues. Best offer. Les Palenik, 25 Allview 
Cres, Toronto Ontario, CANADA M2J 2R4, 


FOR SALE: 16 DIP (4 К Бу 1-11) dynamic programmable 
memorias (a set of aight). Motorola 7839; 250 ns chips. 
Interchangeable with TMS 4027, Intel 21044-3, 
MK 4096-6, and many оіһег brands. Іп excellent condi- 
tion, used approximately iwenty hours. | upgraded my 
TAS-80 with 16 К chips. Will sell for $35. Daryl Holder, Rt 
#2 РОВ 260-C, Loretto ТМ 38469, (615) 853-6740 after 
4 РМ. 


FOR SALE: Complete ready-1o-qo SwTPO system, 6500/1 
upgraded lo a 6800/2, 28 K, MP-T board, CT-64 in custo- 
mized cabinel, Hitachi 12inch with direct video 
interface, PR-40 with parallel interface, АС-30, JPC ТС-3 
4800 bps tape interface with СЕМІЗ operating system. 
АП documentation, assembly Instructions, user guides, 
and source listings included. Soflware: three BASICS, 
three Assemblers, two Editors, Disassembler, Tracer, 
Relocator, games, and mora. $1950. Allan Porter, 483 
Selfridge Dr, Colorado Springs CO 80916, (203) 574-4146. 


FOR SALE: | have four Shugart SA400 disk drives for 
$285 each and two Shugart 5А801 disk drives for $420 
gach. Need money fast; will take good offer. They work 
great and were bought іп 1979. Four driva cables for $20. 
David Sparks, 5232 Cornell Ave, Wesiminster СА 92683, 
(714) 997-7640. 


FOR SALE: 6800 Microprocessor Trainer by Heathkit, 
Model ET-3400. Includes all manuals, built and tested 
trainer, programmed learning course (ET-3401), specially 
built peripheral interface adapter experiment board, and 
ail parts for experiments. $365 value, sall tor $315. 
Excellent condition, James Temple, 24 Spruce Ave, 
Bethpege МҮ 11714, (516) 822-6083. 


FOR SALE: ESAT 2008 80/24 terminal, $220; ӘНІ 756 
kayboard with case, $60; Lesdex Video 100 monitor, 
$100; SD 280 siarter system with 4 К programmable 
memory, added operating system for video display on 
2 К erasable-programmab!e read-only memory, $260. АП 
assembled, litlla used, perfect working condition. 
G Kish, 1621 Payne, Wichita KS 67203, 1316) 262-7315. 


FOR SALE: Haathkit (Motorole 6800 processor) com- 
putar and tha Heath H8 video terminal. Computer has 
4 K memory expandable to 64 K. Includes BASIC in read- 
only memory, double-functlon keypad on computer con- 
sole, 1 К monitor &iso with access 1o memory and pro- 
cessor registers, B-bit рагаһів! and serial Input/output 
(UO) with EIA оғ 20 mA currant loop. Cassette interface 
and cabíes, Complete documentation and operation 
manuals. Burned In for one hundred hours. Asking $480, 
Osi McReynolds, Al #1 РОН 71-B, Coeburn УА 24230, 
(703) 395-3797, 


FOR SALE: PerSci Model 277 dual-diskette drive with a 
Model 1070 intelligent diskette controller, Capacity 
% magabyies. АП books and line diagrams included. 
Рая of в purchesed system that was used for six 
months. James Holle, 8613 W Lincoln Ave, West Allis WI 
53214, |414) 541-9808. 


FOR SALE: S-100: Vector Graphic 8 К stalic program- 
mable memory (250 ns), $120. Ithaca Audio 280А рго- 
cessor (4 MHz), $120. SSM IO-4 (four paralel and two 
serial ports), $100. SSM PB-1 2708/2716 programmable 
read-only memory programmer, $110. SSM VB-1B video 
Interface, $100. ECT rack-mounl card cage with Thinker 
Toys Wundarbuss 20-5101 molhar board and all connac- 
tors, $175. All boards assembled and 193190, used lass 
than twenty-five hours. Will consider best offer. Send 
money order io Richard Haendal, 2500 Nonesuch Rd Apt 
16-G, Abilene TX 79605, (815) 692-5405. 


FOR SALE: PoiyMorphic video terminal interface (VTI) 
bosrd for 5-100 systems. Video is spotty, but also сап be 
used as parallel Input port (B212 on board) and 1 K pro- 
grammable memory. Fully socketad, never used, video 
should be easily fixable. $75 or besi offer. Roger Bul- 
dain, 601 N Francis, Lansing MI 48812, 1517) 337-2278. 


FOR SALE: Heathkll ET-3400 Microprocessor Trainer 
with EE-d401 sell-instruction program. Extra memory 
chips and components. Assembled and [п excellant con- 
dition, Asking $150. William Porti, Second S1, Evans City 
РА 15033, 1412] 538-5454. 


WANTED: Program ilbraries {manuals} for obsclete but 
working HP-9100A аге” HP-9100B desktop calcu- 
lators. Thomas Н Richardson, Kansas Wesleyan, Dept 
of Chemistry, Salina KS 67401. 


FOR SALE: E-HUH 8100 5-100 bus expansion Interface 
for TAS-00. On-board programmable UAAT, serial and 
рагаЙе| input/output ([/O), 16 К, 250 ns programmable 
memory, six card slots. All enclosed in custom metal 
cabinet with power supply. Full hardware and sofiware 
documentation. Ready to plug in and turn 18 K system 
into 32 К. Gables included. Must sell, $700 value only 
$500. Michael Lesser, 14523 Pine Glen Gir, Lutz FL 
33549, (813) 971-8492 nights. 


FOR SALE: S-100 system; IMSAI front panel with vector 
18-зісі mother board, in case with power supply, $200; 
IMSA МЮ, $100; 8 Қ WMC Static Mem-1, $100; two 4 К 
Static, $50 each; Ithaca Audio 280 processor, $125; 
Cromamco Вуіевачег, $125. Above boards operating Іп 
зузізт. Tarbell Floppy-Disk Controller, partially 
assemblad, $125; three ІВМ &-Inch FD33 floppy disks, 
ons complete, one (ess interface card, and one less 
motor and interface card, all three for $225. Cigltronics 
high-spaed paper tape, with 8-inch autospoclar, $100; 
TDL S-100 case, $20. John Potter, 5439 Eadle PI, West 
Palm Beach FL 33407, (305) 886-4866, 


FOR SALE: Two Viatron 218, one robot printer. $500 for 
three units. Also, SwTPC 6600 and CT-1024, $250. G Lud- 
wig, РОВ 405, Aice Lake WI 54865, (715) 234-2680. 


FOR SALE: Crossassembler for M6800 microprocessor. 
4-klla word program written Іп BASIC for НР-2000А. 
Directly usable in other HPs. With simple changes, It 
assembles languages of other 8-bit microprocessors. 
Program supporls same propertles as Moiorola's own 
crossassembler. Program on paper tape, full documen- 
lation, user manual, and two-year full support; $783 (In. 
cludes postage}. For manual and documentation, send 
$3. IF required: program In other languages or on oiher 
media. Panu Pietikainen, Rauduntie 11 Н, SF-02130 
Espoo 13, FINLAND. 


WANTED: Copy of 280 Assembler listing from BYTE 
Nybbles library. Harlan Michael, 315 Valley Vista Dr, 
Jackson MS 39211, (601) 982-6533 days or (601) 955-5268 
evenings. 


FOR SALE: Three Heath 4 K by 16 memory boards. AII in 
excellent condition with documentation. $100 each, or 
ай threes for $270. Dan Buckler, 6115 A 42nd Pi, Hyatts- 
villa MD 20781, (301) 927-0765. 


FOR TRADE: Compucolor game programs for other 
homemade game programs wrltten tor tha Gompucolor 
ll. Programs must be 8 К or less. Paul Weisberg, РОВ 
2453, Melforl Saskatchewan, CANADA SOE 1A0, (306) 
752-3566. 


FOR SALE: Five new singla-board 8080А 
microprocessors, complelely assembled and tested. 
Each includes 1 К by B erasable-programmable raad- 
only memory and 256 by B programmable memory. Com- 
plete documentation, feaiured in CO magazine April, 
May, June 1979. $50 each, Platieter, 1315 © St, Bedford 
ІМ 47421, (8121 279-8265, 


WANTED: Ohio 5ӛсізпіііс Superboard lis wiih all 
manuals and documentation, up to $150 paid depending 
on year and condition. Send year and condition for ту 
offer. Far Sale: TI 99/4 microcomputar. Paid $1150, first 
cartified check for $1075 gets И. Brand new and still in 
original carton. Or will trada ТІ 99/4 for $950 plus Ohio 
Sclentiflo Superboard |! In good conditlon. Gregg 
Ввавву, 15 Cardinal іп, Easi Islip NY 11730. 


FOR SALE: Control Data Corp 10 megabytes disk driva 
for AlphaMicro АМ.500 system. Elmer G Mitchell, 1520 
1861h St, Huntsvliig TX, (713) 291-3447. 


WANTED: | have a small amount of 8080 equipment {pro 
cessor, a faw suppor chips} and a large supply of other 
stuif (74xx, MM3501, etc) and would like to buy or trade 
for anything 6800ish (processor, bareboard, support, 
etc). Give a hand to an uprooted American. A M Bownas, 
146 Warren На, Donaghdee County Down, NORTHERN 
Pale ВТ21 OPQ. PS: Please use airmail, it's a lot 
аѕіег. 


WANTED: Drawings and schematics for making an elac- 
trical sieep device, and other schematics for experimen- 
tal hypnosis, Қ de Сгосі, P-Lastmanstr. 7, Helmand, 
HOLLAND. 


WANTED: Heaihkil Microprocessor Trainer ET-3400 and 
Memory МО Accessory ETA-3400 for use with Heathkit 
Microprocessor Course. Will trade for Taletype printer 
paris, and/or cash. Please write and give details (ie: 
assembiediunassembled and if the unitis) are opera- 
tional). George Кент, РОВ 180, Yap Island GU $6943. 
First class mail for fastest reply, US Domestic Posl 
Office rates. 


February BOMB Results 
Graph Theory 


Readers of BYTE expressed a 
burning interest in “A Computer- 
Controlled Wood Stove” by Steve 
Ciarcia (page 32}. Steve won first 
place in the voting, his fourth 
first-place finish in as many 
months. Second place in the tally 
went to John A Lehman for “A 
Financial Analysis Program” 
(page 192). Judging from com- 
ments written on the BOMB 
cards, many readers were 
fascinated by an example of the 
balance sheet for MITS, Inc. Third 
place was taken by Ted Carter for 
"Implementing Dynamic Data 
Structures with BASIC Files" 
(page 92). Fourth place was taken 
by Robert А Morris for "Com- 
parison of Some High-Level 
Languages" (page 128). 
aum ——DE——————————HÓMÉÓERE 
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‘There are two 
sides to our story. 


Side One 


The DISCUS 2+2 Quad-Density Hardware 


Now you can use your 
S-100 system to tackle big 
jobs. Because the DISCUS" 
2+2 Quad-Density Disk 
System puts 1.2 megabytes of 
fast-access memory on your 
side for just $1545.00 complete. 

With the DISCUS" 2+2 System, 
complete means complete. 

You get a full-size (IBM- 
compatible 8") double-sided/ 
double-density disk drive, 


factory mounted in a cabinet with 
power supply, fully-buffered S-100 
single-board controller, and inter- 
connecting cables. All fully 
assembled, system-tested and 
fully warranteed. 
You get the speed and 
efficiency of 1.2 megabyte- 
per-diskette memory... 
and you get it for 0.13¢ 
per byte. 


Side Two 


The DISCUS 2+2 Quad -Density Software 


1.2 megabyte quad-density hard- 
ware is only one side of the story. 
The DISCUS" 2+2 System price 
includes all the fully-interfaced, 
high-performance software you 
need to take full advantage of your 
quad capacity. 

The system includes our exclusive 
BASIC-V™ virtual disk BASIC, which we think you'll take sides with 
allows you to address your quad- AM * DISCUS” 2+2. 
density diskettes as easily as main memory. The If your dealer doesn't carry THINKER TOYS 


development tool available. 
Micro-Soft BASIC 5.1 and Micro- 
Soft FORTRAN are available as 
options. Both run under CP/M* 2.1. 
Check out the full system price of 
DISCUS" 2+2 Quad against any 
other floppy disk system at your 
local computer store. At $1545.00, 


operating system you get is the widely accepted products, write MORROW DESIGNS Inc., 5221 
CP/M* 2.1. And you get our powerful DISK-ATE Central, Richmond, CA 94804. Or call (415)524-2101 
text editor/assembler; The most advanced software 9-5 weekdays (Pacific Time). 


MORROW DESIGNS / Thinker Toys 


*CP/M ts a trademark of Digital Research. Circle 326 on inquiry card 
rcie n Ц га. 


STEP UP TO АСАР 
FROM OHIO SCIENTIFIC 


You know about computers. In fact, 
you probably own one now, One that 
you might be thinking of expanding. We 
have a better idea. Take a giant step 
into the personal computing tuture with 
an amazing, new САР from Ohio 
scientific. 


SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 


The C4P MF has execution speed that 
[5 twice as fast as Apple II or 
Commodore PET and over THREE 
times as fast as TRS-80. They аге 
many times faster than the recently 
introduced flock of video game type 
computers. And, as if thal weren't fast 
enough, the C4P nearly doubles its 
speed when equipped with the GT 
option. 


Just look at the back 
panel of the C4P MF. 


All the 1/0 you'll ever need! 
Apple ll, Commodore РЕТ, ТИЗ-80, amd Aun. БОП ату іедтесттеі trade names of Apple 
Compular іле, Commedore Business Machin Led. Вафо Shark, Atan, recpecirrody 


SOUND 


gi aly in {опе generator 
— 20KH 


1—8 bit сенер? digital to analog 
converter for music and voice 
Output. 


HUMAN INPUT EXPANSION 


2—8 axis joystick interfaces 
2--10 key pad interfaces 


HOME INTERFACE 


1--АС-12 AC remote control interlace 


DISPLAY 


32 x 64 with upper and lower case 
2048 Characters. 

256 x 512 effective Graphic Points 
16 Colors 


SOFTWARE 


Ohio Scientific offers a comprehensive 
library of both systems and 
applications software for the САР. 


The CAP is an outstanding premium 
computer — years ahead of the 
market. We know because there's 
nothing quite like it for the price, 
anywhere. And probably won't be for a 
very long time. 


Circle 327 on inquiry card. 


САР5750 


8K BASIC-in-ROM, 8К of stalic RAM 
and audio cassette interface. Can be 
directly expanded to 32K stalic ВАМ 
and two mini-floppy disks. 


САР МР 51785 


All the features of the CAP plus real 
time clock, home security system 
interface, modem interface, printer 
interface, 16 parallel lines and an 
accessory BUS. The САР MF staris 
with 24K RAM and a single mini-floppy 
and can be directly expanded to 48K 
and two mini-floppies. Over 45 diskettes 
now available including games, 
personal, business, educational and 
home control applications programs as 
well as a real time operating system, 
word processor and a data base 
management system. 


Computers come with keyboards and Порр!ез where specified 
Other equipment shown is optional 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 « (216) 851-5600 


